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Dr. F. Hubbard Horn, A.B. Oberlin (1937), 
Ph.D. in Chemistry, Johns Hopkins 
(1942), came to the General Electric 
Research Laboratory in 1946. With the 
equipment shown, he has been able to 
extend the range of density measure- 
ment to a new order of precision. Dr. 
Horn’s work includes pioneering stud- 
ies of crystals and their imperfections. 


Progress toward better transistors 


Dr. F. Hubbard Horn seeks more uniform semiconductor 
crystals at the General Electric Research Laboratory 


Recent work by Dr. F. Hubbard Horn has been 
likened to “measuring and weighing haystacks to 
find needles in them.” The haystacks are crystals of 
extremely pure silicon. The needles are the impurities 
and imperfections left in silicon after the crystals 
have been ‘“zone-melted” and grown in a process 
developed by Dr. Horn and his associates at the 
General Electric Research Laboratory. 


Dr. Horn has adapted and developed a density- 
measurement method — involving free suspension of 
crystals in a liquid column of varying density — which 
is sensitive to variations of a millionth of a gram per 
cubic centimeter. These measurements, combined 


with x-ray techniques, make it possible not only to 
ascertain the presence of impurities, but actually to 
locate where they are in the crystal. This General 
Electric research will mean greater uniformity in 
transistors and other silicon semiconductor devices 
that can operate at high temperatures. It opens the 
way to wider basic knowledge and important progress 
in a new field of electronics. 


Progress /s Our Most Important Product 
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from Saunders. . . . 2 New Editions 


Turner = General Endocrinology 


Every aspect of endocrinology is thoroughly explored and clearly ex- 
plained in the New (2nd) Edition of this text. The author treats the 
subject as a basic science to be studied and understood in its anatomical, 
physiological, embryological and clinical aspects. 


For this New (2nd) Edition every chapter has been carefully scanned to 
bring all the material up-to-date. Brand new chapters are included on: 
The Principles of Endocrinology; Adaptive Reactions to Stress; and 
Endocrine-Like Mechanisms. More space has been devoted to neuro 
secretion, in keeping with the concept that neurosecretory cells perform 
a liaison role, connecting the nervous and endocrine systems. 


This New (2nd) Edition features more logical organization of subject 
matter. The biochemical sections have been extended and placed near 
the beginning of each chapter. The new order of topics is: anatomy, bio- 
chemistry, physielogy and a general treatment of clinical applications. 
New photographs illustrating typical endocrine disturbances in man and 
animals have been added. 

By C. Donnett Turner, Ph.D., Lecturer in Biology, Tokyo Army Education Center, Tokyo, Japan. 


553 pages, 6” x 9”, with more than 300 illustrations on 171 figures. $8.00. 
New (2nd) Edition. 


Romer — The Vertebrate Body 


Clarity highlights the New (2nd) Edition of this outstanding comparative 
anatomy text. Significant revisions have been made in the chapters on 
the skeletal systems and 2000 textual changes bring the book up-to-date. 
A number of short sections have been rewritten and the section on limb 
muscles has been shortened, although the tables and illustrations are still 
included. New illustrations have been added to the chapter on the skull. 


A study of the form and function of the vertebrate body is interwoven 
with embryological, paleontological, histological and evolutionary mate- 
rial. Organs and systems of vertebrates are compared without over- 
emphasizing the human structure. A wealth of excellent drawings sup- 
plement the text to help the student visualize what he cannot see in the 
microscope. Two handy appendices explain vertebrate classification and 
scientific terminology. 

By Atrrep S. Romer, Alexander Agassiz Professor of Zoology, and Director, Museum of Comparative 


Zoology, Harvard University. 644 pages, 6” x 9”, with 390 illustrations. $7.00. 
New (2nd) Edition. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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FOR 
INVESTIGATIONAL 
USES 


AMINO ACIDS 


A complete selection of more than 100 
amino acids. 


“VITAMIN FREE” CASEIN 


HYDROLYSATE 
Pre-tested for microbiological vitamin 
assays. 


99 NUCLEOPROTEINS — PURINES 
VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted ) PYRIMIDINES 


A complete selection of all derivatives. 


A valuable source of protein nitro- 
gen of exceptional purity for in- 
(ra corporation into diets to produce WRITE FOR 
r vitamin deficiencies. NEW CATALOG 
MISCELLANEOUS (May 1955) 


BIOCHEMICALS OVER 1500 ITEMS 


[Plackard] AUTOMATIC 
FRACTION COLLECTOR 


Provides Both Time and Drop Counting Operation 
For the Most Precise Fraction Cutting Requirements 
of Chromatographic Work 


e Drops from column fall directly into test tube. @ Any number of drops from 1 to 400 can be col- 
No intermediate glass arms or funnels—possi- lected goasg _— or? counting. Any time 
bility of mixing, contamination or evaporation is umtervas trom A to minutes in 74-minute 


h steps can be selected for time operation. 
eliminated. This is especially important where @ Turntable can be indexed by means of “Man- 


accurate separations are required or where cer- ual Index” switch for convenience in setting up 
tain fractions are labeled with radioactive tracers. experiments. 


e All principal parts—turntable, phototube housing, etc.—are made of stainless steel. 
Price complete for time and drop counting .............. 


Send for complete 
information today 


Packard Instrument 
Company 


Dept. A., P.O. Box 428 
LaGrange, Ill. 
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6” REFLECTING TELESCOPE 


Complete with heavy duty equatorial 
mounting and tripod. Tripod has cast 
aluminum head and rugged wooden legs 
for stability. (Folds for storage.) Eaoua- 
torial mount has 1” diameter shafts 
with Boston Bronze Bearings. 5 Ib 
counterweight for perfect balance. Locks 
on both declination and polar axis 
Black crinkle finish on mount. Telescope 
tube made from plastic impregnated fibre 
White enamel finish on outside. Rack and pinion focusing eye- 


Check, Measure, 
Inspect with the 


Edscorp 


POCKET 
COMPARATOR 


Linear Dimension 
Angles, Radii, Diameters 


piece mount. 7X Achromatic finder with crossline reticle. 6” 
Pyrex Parabolic mirror—48” F.L. (f/8) .. . aluminized and 
overcoated——guaranteed to give theoretical limit or resolution 
Mirror mount machined cast aluminum. Combination eyepiece 
gives 60X and 120X. Extra eyepiece available for 200X. Ship- 
ping weight 75 Ibs. Stock No. 85,024-W .. $195.00 f.o.b. wide, 
dized metal. Focus adjustment. 
Stock No. 30,061-W 


Stock No. 30,061-W 450 


Instont direct meosurement of small parts, mechanisms, irregular items, soft 
rubber, stains, deposits, textiles! Linear dimensions in decimal inches and 


Approx. 
complete with 
leather cose 


millimeters. Holes to .005’' diameter! 6-power magnification. Triplet lens for 
flat field, accurate to edge. Clear plastic base admits light. Cell 


RACK & PINION EYEPIECE MOUNTS 


Now you can improve performance in 
a most important part of your tele 
scope—the eyepiece holder. Smooth 
trouble-free focusing will help you to 
get professional performance. Look at 
all these fine features: Real rack and 
pinion focusing with variable tension 
adjustment, tube accommodates stand- 
ard 144” eyepieces and accessory 
equipment, lightweight aluminum body 
casting, focusing tube and rack of 
chrome plated brass, body finished in 
black wrinkle paint. No. 50,077-W is 


travel of over 2” and is made to fit 
any diameter or type tubing by at- 
taching through small holes in base. 


For Reflectors 


our 3%” LD. aluminum tubes. 


Stock No. 50,077-W (less diagonal holder) ............. 
Stock No. 60,035-W (diagonal holder only) 
Stock No. 50,103-W (for 2%” 1.D. tubing) ........... 
Stock No. 50,108-W (for 3%” tubing) -.......... 


GEOLOGICAL SAND MEASURING RETICLE 


for reflecting telescopes, has focus 


Nos. 50,103-W and 50,108-W are 
for refractors and have focus travel 
of over 4”. Will fit our 2%” ID. and 


For Refractors 


$9.95 postpaid 
1.00 postpaid 
12.95 postpaid 
13.95 postpaid 


standards. The reticle is etched gl 
Stock No. 30,174-W Geological 


This Reticle aids in analysis of sand—making it easier to 
count, compare and classify sand according to industry-adopted 


ass 
Reticle only $12.00 Pstpd. 
GEOLOGICAL SAND MEASURING MAGNIFIER 


a 6 power—complete with reticle, leather carrying case 
$24.50 Pstpd. 


MEASURING MAGNIFIER 


For Checking 

Inspecting, Measuring 
6 power magnification. Size 2” x 1°. Extremely 
accurate right out to edge of field. Reticle pat- 
tern etched on glass for permanence. Posi- ‘ 
tively not a cheap film reticle. Linear dimen- 
sions in decimal inches from 0 to %” in : 
steps of .005°. mm scale from 0 to 10mm in 
steps of .2mm. Measures thicknesses from .002” 8 50 
to .007". Holes from .005” dia. to .050*. 12 
Instrument comes in tective, juine leather 
case. Pstpd. 


Stock #30,169W- complete (no extras to buy) 


... $12.50 Pstpd. 


Reflecting 
Telescope 


INFRA-RED FILTER — Take Pictures at Night—in Movies, ete. 
Fasten it over your flash reflector as an infra-red light source. For use 
with infra-red camera attachments, telescopes, ete. Light from your 
light source is filtered so that only infra-red light hits subjects. 5%* 
diam, 4%” thick. Stock No. 60,033-W .. $2.00 ea. Pstpd. 
Get booklet——Infra-Red Light and Its Uses. Stock No. 9040-W . 75¢ 


letel: 


ASTRONOMICAL TELESCOPES 
A bled 


3” REFRACTOR TELESCOPE—40X, 90X and 190X! Com- 
plete with equatorial mount, tripod and prism finder! Erects 
image at all powers. Built in filters 

$195.00 F.0.8. 


4%" ‘PALOMAR JR.’—REFLECTING ASTRONOMICAL 
TELESCOPE. Complete with tripod. Combination eyepiece 
gives 57X and 115X. Mirror F/11. 


COMPLETE—UNASSEMBLED 
3” REFLECTOR ASTRONOMICAL TELESCOPE—complete 
with mount and tripod. 60X. Higher power eyepiece available 
$29.50 F.0.B. 


OPTICAL KITS 

3” MIRROR TELESCOPE KIT—This kit makes up into a 
fine little astronomical telescape, easy to make, easy to use! 
We supply the mirror, focal length 30”, ground and polished 
to 1 wavelength, aluminized and overcoated with silicon 
monoxide. Eyelenses for 1” focal’ length eyepiece. Diagonal 
No metal parts. 

Stock No. 50,081-W .. $10.95 Pstpd. 


“MAKE-YOUR-OWN” 414” MIRROR KIT 
The same fine mirror as used in our 
“Palomar Jr.’’ telescope. Polished 
and aluminized, lenses for eyepieces 
and diagonal. No metal parts. 


Stock No. $16.25 
50,074-W . 


6” “GRIND-YOUR-OWN” ASTRONOMICAL TELESCOPE KIT 
—-Build instrument worth up to $500.00. Grind your own 
mirror. Contains: mirror blank, eyepiece lenses, diagonal, 
abrasives, etc 


Stock No. 70,004-W .......... Veccceee $11.40 Pstpd. 


ORDER BY STOCK NUMBER . SEND CHECK OR MONEY ORDER. 
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SPITZ JR. PLANETARI 


Latest model! Projects nearly 400 stars, more 
than 70 constellations in their correct rela- 
tionships. Use it in any darkened room of 
the house, project it on the ceiling. No bat- 
teries, works on ordinary household current. 
Two simple adjustments that show you the 
sky as it appears from any point in your 
hemisphere . . . for any month of the year! 
Rheostat control for brightness. About 14” 
high on a 7” base. Projection sphere 7” 
diameter. Weight 3 Ibs. 32-page book in- 
cluded free of extra cost. Contains valuable 
information about the stars, provides easy 
identification of the constellations. Also in- 
cluded FREE—Illuminated pointer which, 
plugs into Planetarium. 


. $14.95 Postpaid 


New! 2 in 1 Combination! 
Pocket-Size 
50 POWER MICROSCOPE 


and 
10 POWER TELESCOPE 
ONLY 
$4.50 
ppd. 


Useful Telescope and Microscope 
combined in one amazing, precision 
instrument. Imported! No larger 
than a fountain pen. Telescope is 
10 Power. Microscope magnifies 50 
Times. Sharp focus at any range. 
Handy for sports, looking st rare 
objects, just plain snooping. 


Order Stock 3$30,059-W $4.50 


ppd 
Send Cheek or M.0. 


Satisfaction Guaranteed! 


OPTICAL COLLIMATOR 


Consists of a large cemented achromat, 5° in 
diameter, with a focal length of approximately 
25”, a pin point reticle lighted by a 6-8 volt 
bulb (to represent a star), a first-surface mirror 
to reflect the light from the reticle. Overall length 
14%”; width of cradle 7%*. Slightly used, but 
guaranteed in good working order. Shpg. wt. 
15 lbs. Steck We. 80,025-W 

$95.00 f.0.b. Barrington, J. 


U. S. GOV’T COLLIMATOR 
MADE BY ANSCO 
Gov't Cost (est.) $200.00 


Used to provide a source of infinitive light on 
which to focus an instrument at infinity. Useful 
in designing or testing, for setting diopter scale 
or for many optical tests. Very sturdy brass 
construction. 2° achromatic lens, F. I. 15%”. 
Main tube 0. D. 2”, length 17%". Dia. of 
heavy brass machined mounting rings 244”. Metal 
crossiine slit reticle on dark field. Carrying case 
included. Brand new. 
Stock No. 70,050-W ....... $35.00 postpaid 


SATISFACTION GUARANTEED! 


“ror FREE CATALOG-W 
Huge selection of Po 


lenses, prisms, wor 
surplus optical in- 
struments, parts and / 
accessories. Tele- 
scopes, micro: 
binoculars. Hand 
spectroscopes, reti- 
cles, mirrors, Ronchi 
rulings, dozens of 
other hard-to-get 
optical items. 
America’s No. 1 

source of supply for Phot +, 
Hobbyists, Telescope Mokers, etc. 


Ask for catalog W 
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LEITZ, INC., Dept. SC-7 
468 Fourth Ave., New York 16, N. Y. 


Please send me additional information on the 


STEREOSCOPIC Microscope HEATING Microscope 


Nome 


precision instruments 
for industrial and 
scientific laboratories 


STEREOSCOPIC 


microscopes 
remarkable clarity and depth 


Leitz STEREOSCOPIC Microscopes provide a truly three- 
dimensional image of unsurpassed brilliance for examinations 
in the industrial and scientific laboratory. They are engineered 
to give precision performance — assembly work on small parts, 
quality control, examinations in geology, mineralogy and in 
the biological field. 

* Wide field of view + Dual controls * Polarized, transmitted or 
incident light + Interpupillary adjustment + Inclined eyepieces 
for comfort * Magnification ranges from 16 to 216X + Superior 
image quality through unique prism arrangement 


HEATING 


microscopes 


precise determination of melting behavior 


Simplified, accurate determination of the melting behavior of 
fuel ashes, slags, glazes, enamels, glass and ceramics is as- 
sured with the Leitz HEATING Microscope, which permits visual 
observation and photographic recording of softening and melt- 
ing phases. A series of photographs and temperature registra- 
tions provide laboratory evidence from which the viscosity of 
the specimen may be determined. Accessories available for 
incident light examination. Polarized light accessories avail- 
able for strain and stress analysis under high temperature used 
mainly for control of bondage between glass (or ceramics) 
and metal. 


Street 


City Zone State 


—&. LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the world-famous products of Ernst Leitz, Wetzlar, Germany 


LENSES + CAMERAS 


MICROSCOPES + BINOCULARS 
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safety of manuscripts or for the opinions ex- 
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Types of Articles for Science 


To assure publication of papers with a minimum of delay and to provide 
readers with subject matter of a wide range and general interest, the AAAS 
editorial board reaffirms and restates the following policies. 

Papers submitted by members and nonmembers of the AAAS will receive 
equal consideration for publication. Material that is not considered suitable 
for publication by the board of editors will be returned to the author, and 
it cannot be the subject of continuing correspondence. 

1) Lead articles. Lead articles varying in length from about 1000 to 10,000 
words are invited for consideration. These may be general articles or reviews 
of recent advances in some field. Authors should keep in mind the broad 
audience of Science and should employ reasonably nontechnical language 
that will be intelligible to most readers. 

2) Reports and Letters. All papers that formerly were classified as “Tech- 
nical Papers” and “Communications,” as well as letter-to-the-editor type 
of comments, are now placed in one department. However, the former re- 
quirements still hold. Reports of research should be limited to four double- 
spaced, typewritten pages (about 1200 words). This includes the space 
occupied by figure or table, references, and author’s name and affilia- 
tion. However, statements of conclusions without supporting data will not 
be accepted. Such data should be included to the extent necessary. I\lustra- 
tive material should be limited to one table or one figure. 

Brief announcements of completed work or observations varying in length 
from several sentences to approximately 600 words will usually be given 
priority for publication. These may be reports of significant research that 
will be described in detail in an archive journal. Supporting data or a com- 
prehensive account of the work should be included in the letter of trans- 
mittal for the guidance of the referees. 

Letters to the editor are usually comments on previously published arti- 
cles. 

Every effort will be made to publish papers promptly. This will require 
the cooperation of authors, who should follow these suggestions: (i) give 
special attention to concise expressions; (ii) supply clear figures that un- 
questionably are suitable for reproduction; (iii) see that manuscripts are 
submitted in the form used by Science, especially with regard to references, 
figure legends, table headings, and abbreviations; (iv) on the galley proof, 
limit alterations to typographic and factual errors; (v) return galley proof 
promptly. 

All manuscripts should be typed with double spacing and submitted in 
duplicate in order to expedite reviewing by referees and editorial processing. 

In the event that a paper is returned to an author for revision, one copy will 
be retained in the editorial office pending final disposition. 

More specific information on the preparation of typescripts and illustra- 
tions will be published next week. 
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of BAUSCH & LOMB 
GLIDE MOTION FOCUS 


Fastest, easiest, most critical focus 
in microscope history ! 


@ Glides smoothly into perfect 
focus—ball bearings and’ 
rollers throughout! 


@ Stays in perfect focus. . . radial 
thrust ball bearing makes 
backlash impossible! 


You'll find this silk-smooth, easy focus a new experience in microscopy. 
From the convenient hand-height control to the eyepieces, the entire 
focusing system floats on specially tempered bearings and rollers... 
cushioned against wear or uneven travel ... for a lifetime of precision 
performance. Here’s the closest thing to theoretical friction-proof 
motion that has ever been achieved in microscope design! Another 
exclusive advantage of Bausch & 
Lomb Laboratory Microscopes, the 
BAUSCH 6 I 

for demonstration and 
Catalog D-185. Bausch & Lomb Optical 
Co., 64269 St. Paul Street; Rochester 2, 
New York. 


LABORATORY MICROSCOPES 
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Dosages from Natural 


Radioactivity and Cosmic Rays 


The radiation dosages that people re- 
ceive from the natural radioactivities 
and cosmic rays have been calculated and 
are given in Tables 1, 2, 3, and 4. Some 
direct observations are given in Table 5. 

Table 1 gives the dosages in milli- 
roentgens per year for exposures at vari- 
ous altitudes directly over ordinary gran- 
ite, typical sedimentary rock, and open 
oceans. Surface dosages decrease with 
height above the ground because of air 
absorption; 50-percent reduction occurs 
for every 370 ft (1). For comparison pur- 
poses, it is interesting to note that in the 
United States, the average exposure rate 
from total fallout from atomic tests on 
1 Jan. 1955, was about 1 mr/yr (2). The 
total dose during 1954 probably averaged 
about 15 mr (2), principally because of 
the Pacific tests in the spring. 

The values listed in Table 1 were cal- 
culated on the following basis. The roent- 
gen was taken to be 100 ergs of energy 
per gram of water. (Actually this defini- 
tion is that of the rad, the internationally 
recognized unit of radiation dosage. For 
gamma rays it is nearly equal to the roent- 
gen, which is 93 ergs/g.) The absorption 
coefficients of all radiations in tissue were 
taken as being equivalent to those of 
water. The dosages from the natural 
radioactivities in the earth were calcu- 
lated on the approximation that the 
energy absorbed per gram by the human 
body on the surface of the earth is, to a 
sufficient approximation, equivalent to 
that absorbed per gram by the top layers 
of the rock of the earth’s surface itself 
from the gamma radiation emitted by the 
rock (3). In other words, the total 
gamma-ray energy produced in a gram 
of granite from the thorium, uranium, 
and potassium contained was taken to be 


The author is a member of the U.S. Atomic 
Energy Commission. 


8 JULY 1955 


W. F. Libby 


equal to the energy absorbed per gram 
of human tissue in the human body on 
the surface, except that a factor of 2 was 
used to correct for the geometric loss. It 
was interesting to observe that this sim- 
ple method of calculation gave results in 
good agreement with those based both on 
separate consideration of each of the 
complicated radiations emitted by tho- 
rium and uranium in the rocks and on 
the use of the individual absorption co- 
efficients for these radiations in tissue, 
together with correction for the “build- 
up” factors as the radiation is scattered 
and diffuses out of the rock (4). 

The abundances of uranium, thorium, 
and potassium in granite were taken as 
4x 10-6 g/g (1), 13x 10-* g/g (1), and 
0.03 g/g, respectively (1). In selecting 
these numbers, it was realized that these 
were only averages and that fluctuations 
around these values do occur, that ura- 
nium contents as high as 200 ppm have 
been found in granite, and that thorium 
has been found as abundant as 500 ppm 
in some granites. 

For sedimentary rocks, the general 
average figure of one-fourth of the val- 
ues quoted for granites has been used. It 
is realized, however, that this is very ap- 
proximate, because the amounts of the 
various radioactive minerals in the sedi- 
mentaries fluctuate widely. The abun- 
dances of uranium and potassium in sea 
water were taken, respectively, as 1.3 x 
10-® g/g (1) and 3.5 x 10-* g/g (1). The 
abundance of potassium in the human 


“body was taken as 2 x 10-° g/g (5), and 


the abundance of carbon in the human 
body was taken as 18 percent. For the 
calculation of the dosage from radium 
assimilated in drinking waters through- 
out the normal lifetime, the bone weight 
was taken as 10 percent for the adult 
man. But for relatively brief periods of 
assimilation when the radium would be 
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expected to be concentrated in the small 
volumes of the bone most metabolically 
active, the figure of 1 percent was used. 
All these numbers on the human body 
were taken as being equivalent to those 
of the “standard man” (6). 

The dosages resulting from cosmic 
radiation were calculated from the ioni- 
zation chamber data of Millikan et al. 

7). From these data the dosages were 
calculated at altitudes up to 20,000 ft 
and at the latitude of 55°N (geomag- 
netic) as well as at the geomagnetic equa- 
tor. The results are given in Table 2. It 
should be mentioned that the biological 
effects per unit energy may be larger for 
cosmic radiation, because it consists of 
high-energy particles rather than gamma 
radiation. 

The natural radioactivity in the human 
body contributes the dosages given in 
Table 3. Of the 19-mr/yr dosage from 
potassium, 17 mr/yr is from the beta 
rays of the potassium itself. These were 
taken to be of a mean energy 40 percent 
of the maximum energy of 1.36 Mev. The 
specific activity of natural potassium was 
taken as 1800 beta rays per gram, per 
minute and 180 gamma rays of 1.45-Mev 
energy per gram, per minute (8). The 
gamma rays that contribute the remain- 
ing two units of the dosage of potassium 
were calculated on the basis of the as- 
sumption that only half of the gamma- 
ray energy is actually absorbed in the 
body. This leads to the result that in a 
packed crowd the radioactivity from the 
potassium in one’s neighbors’ bodies con- 
tributes an additional dosage of 2 mr/yr. 

The dosage from carbon was calcu- 
lated on the basis of the assumptions that 
the body is 18-percent carbon; the spe- 
cific radioactivity of carbon is 15 disin- 
tegrations/g, per minute (9); and that 
the mean energy of the beta radiation is 
40 percent of the maximum energy of 
167 kev (8). 

In Table 4, various ordinary but some- 
what unusual circumstances are used to 
illustrate the types of exposure that can 
occur in normal living. A wrist watch 
worn 24 hr/day that has a luminous dial 
assumed to have | we of radium per 
watch—a figure perhaps slightly larger 
than the average—would give the cen- 
tral body, including the sex organs, a 
dosage of about 40 mr/yr. An airplane 
pilot flying 24 hr/day with an instrument 
panel consisting of 100 dials with 3 wc of 
radium each would receive, at an aver- 
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Table 1. Total radiation dosages from normal background radiation (mr/yr) 


Typical 


6. 


L. D. Marinelli, private communication. 
“Recommendations of the International Com- 
mission on Radiological Protection,” NBS 


: . : Handbook No. 47 (1950), p. 16. 
: pms Ordinary granite sedimentary rock Open ocean 7. R. A. Millikan and H. V. Neher, Phys. Rev. 
o face (ft) 50, 15 (1936); H. V. Neher and W. H. Pick- 

surface onr ° on ering, ibid. 61, 407 (1942). 
Equator 55°N Equator 55°N Equator 55'N 8. “Nuclear Data,” Natl. Bur. Standards U.S. 
a Circ. 499 (1950), suppl. 1, 2, and 3. 
Sea level 143 147 76 80 53 37 9, W. F. Libby, Radiocarbon Dating (Univ. of 
5,000 150 170 83 103 Chicago Press, Chicago, 1952). 

10.000 190 230 123 163 10. A. H. Sturtevant, “Genetic effects of high- 
7 energy irradiation of human population,” ad- 
dress given 11 Jan. 1955 at California Institute 


age distance of 1 yd, a dosage of 1300 
mr/yr. 
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servers are given in Table 5. They agree 
reasonably well with the external compo- 
nent of the total dosages given for sea 
level in Table 1—the residues after sub- 


Table 4. Radiation dosages in various ordinary circumstances 
tracting 20.5 mr/yr, the dosage from 


body radioactivities given in Table 3. Radiation source Location Dosage (mr/yr) 
It is interesting that the variations in ‘ : ; 
natural dosage are large and under cer- Wrist watch Central body, including sex 40 
tain conditions the natural dosage may (1 we of Ra per watch) fife at average distance 
re) 
be nearly 100 times higher than the mini- Luminous dials in airplane _ Pilot is taken to be at an aver- 1300 
mum—the dosage of seafarers. The fall- cabin (100 dials with age distance of 1 yd from 
out dosage rate in the United States on 3 uc of Ra each) the disks 
1 Jan. 1955—1 mr/yr—was only 2 per- X-rays (10) Lumbar spine, anterior-pvosterior 1500 each 
cent of this lowest natural dosage rate. Lumbar spine, lateral 5700 each 
Of course, during a test period when Pregnancy, anterior-posterior 3600 each 
bombs are fired, the fallout dosage rates each 
F : ranium ore (0.1 percent at surface groun 2 
> —the minimum accepted Mine with all walls of ore 5600 


by the AEC for 
purchase ) 

Phosphate rock (com- 
mercial fertilizer 0.01 to 
0.025 percent U) 


neglecting radon 
decay and weathering processes reduce ie . 


them in a few weeks to rates that are 
small percentages of the natural back- 
ground, 


Flat surface ground 280-700 


People Packed in crowd 2 
Table 2. Cosmic ray dosages 
Altitude (ft) Dosages (mr/yr Table 5. Experimental data for hard background radiation (mr/yr)* 
Sea level 33 to 37 > 
5,000 40 to 60 Gamma 
000 9 rays an 
18/000 160 240 Observer 
20,000 300 to 450 
air ground (total) 
Sievert and Hultquist 44 121-150 Streets of Stockholm ; 
104-182 Over igneous rocks, Sweden 
Table 3. Radiation dosages from the nat- 94 Clay soil (11) 
ural radioactivity of the human body 104 Wood houses (average 
center of room) 
‘ource 145 Brick and concrete houses 
radioactivity Dosage (mr/yr 1,2) (11) 
19 296 Brick and concrete houses 
(max., 520) (type 3) (11) 
| Radium (bones only), . Cowan 98 Outdoors, Brookhaven, 
if distributi 6.7 N.Y., measured (/2) 
sealicen Gamat peice Hess and Vancour 34 2 53 90 Outdoors, Fordham Univ. 
nonuniform distribution 67* as) 
* The radium content of the human body is Burch 31-34 62 94-96 Leeds, England (14) 


based on data of A. F. Stehney of Argonne Na- 
tional Laboratory. 


* Kindly collected by L. D. Marinelli of Argonne National Laboratory. 
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Proposal for Distribution 


of a Hemoglobin Standard 


There is probably no procedure more 
commonly used in clinical laboratories 
than hemoglobinometry and few that are 
less satisfactory in their results, The defi- 
ciencies may reside, in part, in inade- 
quacies of the chosen method. In larger 
part, however, they result from manipu- 
lative errors in the measurement and 
processing of the samples of blood. The 
latter involve questions of technical pro- 
ficiency that are entirely within the con- 
trol of the analyst himself. When, how- 
ever, he converts his observations— 
gasometric or photometric readings, 
measurements of specific gravity, and so 
forth—to grams of hemoglobin in 100 ml 
of blood, he must depend upon his own 
calibration or a calibration supplied by 
an instrument maker, both procedures 
involving a conversion factor taken from 
the literature. 

To be satisfied that the calibration 
remains valid for the instrument, re- 
agents, and technical routines in use in 
his laboratory, he should periodically 
undertake a precise and time-consuming 
series of standardizations. If a uniform 
hemoglobin standard were available na- 
tionally and if a single method of analy- 
sis were widely practiced, the individual 
laboratory would then have assurance 
not only that its results would be com- 
parable from month to month but that 
they would also be comparable with those 
from other laboratories employing the 
same standard. Inconsistencies in results 
that persisted under these conditions 
could then be clearly attributed to tech- 
nical and manipulative errors. 

The purpose of this report (/) is to 
describe a plan for the distribution of a 
certified hemoglobin, standard and to ad- 
vocate the wide adoption of a recom- 
mended analytic procedure. The use of 
both the new procedure and the standard 
is recommended. At the same time it is 
pointed out that the standard may be 
employed for the calibration of other 
methods of hemoglobin analysis in labo- 
ratories that do not choose to adopt rou- 


This plan was drafted by the ad hoc Panel on 
the Establishment of a Hemoglobin Standard of 
the Division of Medical Sciehces, National Acad- 
emy of Sciences-National Research Council. Dr. 
Cannan is chairman of the Division of Medical 
Sciences. 
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tinely the advocated photometric pro- 
cedure. 

In 1941 the British Medical Research 
Council instituted an extensive study of 
the problem of standardizing hemoglo- 
binometry and emerged with (i) a rec- 
ommended analytic procedure, (ii) a 
simple hemoglobinometer for general 
use, and (iii) a certified national hemo- 
globin standard for distribution to co- 
operating laboratories (2). 

In the United States the initiative was 
taken by the Army Medical Service 
Graduate School with a limited field 
trial (3) of a cyanmethemoglobin solu- 
tion proposed by David L. Drabkin. The 
success of the Army plan so impressed 
the Hematology Study Section of the 
National Institutes of Health that it re- 
quested the National Research Council 
to explore the possibility of establishing 
a national hemoglobin standard for gen- 
eral use throughout the country. 

To this end the NAS-NRC estab- 
lished an ad hoc panel under the sub- 
committee on blood and relaved prob- 
lems of the Division of Medical Sciences. 
This panel has sought the cooperation of 
the College of American Pathologists, 
the American Society of Clinical Pa- 
thologists, the American Association of 
Blood Banks, the Department of De- 
fense, the Veterans Administration, the 
National Institutes of Health, and the 
National Bureau of Standards. It has 
also maintained close liaison with the 
committee on hemoglobinometry of the 
Medical Research Council of the United 
Kingdom and with the National Re- 
search Council of Canada. 

The panel gave serious consideration 
to the British plan but decided that, in 
respect to simplicity and adaptability, 
the cyanmethemoglobin method (4-6) 
adopted by the U.S. Army would be 
more suitable for use in the United 

States and Canada. It was agreed that 
the choice of a solution of some form 
of hemoglobin as a standard for hemo- 
globinometry was oth logical and direct. 
In contrast to a glass standard, it would 
have the advantage of adaptability to a 
variety of photometric instruments and 
cuvettes. Among the forms of hemoglo- 
bin well adapted to photometry, cyan- 
methemoglobin has outstanding advan- 


tages. It has been shown that solutions 
of this pigment are stable for years when 
they are preserved at refrigerator tem- 
peratures (7). The absorption band of 
cyanmethemoglobin in the region of 540 
mu is broad rather than sharp, so that its 
solutions are suitable for use in filter-type 
photometers as well as in narrow-band 
spectrophotometers (5, 8). Finally, all 
forms of hemoglobin likely to be found 
in blood, with the exception of sulf- 
hemoglobin, are quantitatively converted 
to cyanmethemoglobin upon the addition 
of a single reagent (5). 


Recommendations 


On the basis of these considerations, 
the panel reached agreement on the fol- 
lowing recommendations. 

1) There shall be a standard of refer- 
ence in the form of a preparation of 
crystalline human hemoglobin prepared 
by the method of Drabkin (9). The ac- 
ceptable criteria for this preparation shall 
be that a solution containing 1 milliatom 
of hemoglobin iron per liter shall have a 
millimolar extinction coefficient of 11.5 
at a wavelength of 540 mp, when meas- 
ured as cyanmethemoglobin (5, 8). Cer- 
tification of this standard of reference 
shall rest upon the results of spectropho- 
tometric measurements and of analyses 
for iron made independently by the Na- 
tional Institutes of Health, the Army 
Medical Service Graduate School, the 
National Bureau of Standards, and Drab- 
kin’s laboratory at the University of 
Pennsylvania. 

E. J. King of the Postgraduate Medi- 
cal School in London will also charac- 
terize the standard of reference both 
chemically and _ spectrophotometrically 
and compare the results of its use with 
determinations of hemoglobin employing 
the British standard. 

2) The iron content of hemoglobin 
shall be accepted to be 0.335 percent 
(10). This value for iron is the tradi- 
tional figure used in this country and is 
in substantial agreement with that 
adopted by the British. It corresponds 
with an equivalent weight for hemoglo- 
bin of 16,700 per atom of iron and with 
an oxygen capacity of 1.34 ml per gram 
of hemoglobin (/0). 

The adoption of an agreed figure for 
the iron content is necessary in order 
that the spectrophotometric measure- 
ments in terms of iron may be translated 
into grams of hemoglobin. Should any 
change be made in the future in the ac- 
cepted values for the extinction coeffi- 
cient of cyanmethemoglobin and the iron 
content of hemoglobin, results based on 
the use of the afore-mentioned standard 
may be readily recalculated. 

3) There shall be a standard for dis- 
tribution in the form of a certified solu- 


59 


Py 


3 

i 

a 


tion of cyanmethemoglobin that shall be 
prepared directly from the standard of 
reference. The standard for distribution 
shall be packaged as three separate solu- 
tions containing certified concentrations 
of approximately 20, 40, and 60 mg of 
hemoglobin in the form of cyanmethemo- 
globin per 100 ml of solution. 

These three solutions will correspond 
to 1 to 250 dilutions of blood containing 
approximately 5, 10, and 15 g, respec- 
tively, of hemoglobin per 100 ml of solu- 
tion. After bottling, samples of these 
standard solutions will be spot-checked 
for correctness of optical density by the 
four analytic laboratories that have been 
designated in recommendation 1. The 
batch will then be certified and distrib- 
uted to cooperating laboratories by des- 
ignated national agencies. 

4) In conjunction with the use of the 
proposed standards, it is recommended 
that clinical laboratories consider the 
adoption of the cyanmethemoglobin 
method of hemoglobin determination 
described by Drabkin. 

The use of the cyanmethemoglobin 
method follows from the concept that it 
would be logical to adopt a method of 
analysis that converts hemoglobin into 
the same pigment as that used in the 
standard. It does not, however, preclude 
the use of the cyanmethemoglobin stand- 
ard for the calibration of other methods 
of hemoglobin analysis that may be in 
routine use in some laboratories. How- 
ever, it should be realized that such a 
procedure may lead te some loss of ac- 
curacy. 

The cyanmethemoglobin method em- 
ploys a single solution containing potas- 
sium ferricyanide and potassium cyan- 
ide, which converts the hemoglobin in 
blood quantitatively to cyanmethemo- 
globin. The ferricyanide converts the 
hemoglobin iron from the ferrous to the 
ferric state to form methemoglobin, 
which then combines with potassium 
cyanide to produce the stable pigment 
cyanmethemoglobin. These two reactions 
are rapid and stoichiometric. 

There should be no reluctance to em- 
ploy this standard and reagent because 
they contain cyanide. The concentration 
of cyanide in the reagent that is pro- 
posed for use is only 50 mg of potassium 
cyanide per liter. Its lethal dose for man 
approaches 4 lit (17). Most clinical labo- 
ratorves use, for the determination of uric 


acid, a reagent containing 50 g of this 
salt per liter. In view of this and of the 
fact that laboratories of clinical pathol- 
ogy are disciplined in the use of such 
dangerous materials as isotopes and viru- 
lent pathogens, it would seem that the 
handling of the proposed reagent con- 
stitutes a quite negligible hazard. 


Field Trial 


The panel also agreed to undertake a 
l-yr field trial of the standard for distri- 
bution described in recommendation 3. 
It is now felt that the plans for this field 
trial have progressed to the point where 
the participation of laboratories desiring 
to cooperate may be invited. The stand- 
ards, which are prepared by Drabkin, are 
being distributed without charge to clini- 
cal laboratories on application, provided 
that the applicants agree to meet the fol- 
lowing minimum requirements for par- 
ticipation: (i) to conduct and report at 
3-mo intervals, for 1 year, measurements 
of the actual photometric readings of the 
three standard solutions in the photom- 
eter routinely in use for hemoglobin 
measurements in that laboratory; (ii) to 
cooperate in answering a simple ques- 
tionnaire designed to furnish informa- 
tion on the influence of various factors 
on the results of the hemoglobin deter- 
minations that will assist the panel in 
its long-range plans for making the stand- 
ard available on a national scale; (iii) 
to cooperate in the analysis and report- 
ing of an unknown solution of cyan- 
methemoglobin and an unknown sample 
of blood. 

The standard for distribution, consist- 
ing of the three solutions described in 
recommendation 3, is packaged as a sin- 
gle unit. Details of the procedure for the 
determination of hemoglobin as cyan- 
methemoglobin, as well as details of the 
procedure for calibrating another method 
in terms of the cyanmethemoglobin 
standard, are furnished with the stand- 
ard. 

Distribution is made to civilian labora- 
tories by the College of American Pa- 
thologists, 203 N. Wabash Ave., Chicago, 
Ill.; to military and government labora- 
tories by the Army Medical Service 
Graduate School, the Navy Bureau of 
Medicine and Surgery, the Air Force 
Surgeon General’s Office, and the Vet- 


erans Administration; and to laboratories 
in Canada through the Division on Medi- 
cal Research, National Research Coun- 
cil, Ottawa, Ont. Cooperating labora- 
tories are requested to apply to the 
distributing agency with which they are 
most closely associated. Because of limi- 
tation in the number of sets of the stand- 
ard available, distribution is determined 
by priority of application and willingness 
to comply with the conditions listed. It 
is assumed that application for standards 
indicates acceptance of these conditions. 
Distribution of the standard began 1 
July. 
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Let no youth have any anxiety about the upshet of his education, whatever the line 
of it may be. If he keeps faithfully busy each hour of the working-day, he may safely 
leave the final result to itself. He can with perfect certainty count on waking up some 
fine morning to find himself one of the competent ones of his generation, in whatever 
pursuit he may have singled out—Wiuiam James, The Principles of Psychology. 
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Recommendations for 


Development of Arid Lands 


International Arid Lands Conference 


The International Arid Lands Meet- 
ings opened at the University of New 
Mexico in Albuquerque the evening of 
26 April with a symposium composed of 
three public evening lectures and four 
technical sessions, The technical sessions, 
in harmony with the theme of the meet- 
ings—‘“What is the future of arid lands?” 
—explored possible lines of future re- 
search and development in the subject- 
areas of (i) variability and predictability 
of water supply in arid regions; (ii) bet- 
ter use of present resources; (iii) pros- 
pects for additional water sources; and 
(iv) better adaptation of plants and ani- 
mals to arid conditions. These sessions 
featured papers by experts from all parts 
of the world and open discussion from 
the floor. An additional day was devoted 
to informal discussion by 12 groups, each 
of which focused on a specific problem 
of arid-land development. Material from 
the symposium papers and from the dis- 
cussions served as a pool of ideas from 
which problems to be considered at a 
conference held 2-4 May were selected. 
The conference took place at New Mex- 
ico Institute of Mining and Technology 
in Socorro, 

A 2-day field trip through southwestern 
New Mexico gave the conference partici- 
pants an opportunity to get better ac- 
quainted, to discuss problems and ex- 
change experiences in an informal way, 
and to observe an arid region of the 
United States and the measures used to 
increase its productivity. 

The Socorro conference, composed of 
71 participants from 18 countries, had as 
its purpose the exchange of views and the 
formulation of recomendations for future 
lines of research and development for the 
arid zones of the world. 

The first day was devoted to a review 
and evaluation of the problems and de- 
velopment of the Rio Grande Valley as 
a typical arid area and of problems and 
procedures involved in planning and 


The International Arid Lands Meetings and Con- 
ference were sponsored by the American Associa- 
tion for the Advancement of Science and the South- 
western and Rocky Mountain Division, AAAS, and 
were supported by the National Science Founda- 
tion, the Rockefeller Foundation, and the United 
Nations Educational, Scientific, and Cultural Or- 
ganization. 
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conducting integrated surveys of semi- 
arid and arid zones. 

On the second day, the conference sep- 
arated into three working groups with 
the following general assignments: new 
approaches needed in meteorology and 
applied climatology; the concept of the 
water budget and its areal application; 
and closing the gap between scientific 
knowledge and its application to arid- 
lands development. Each group formu- 
lated a series of recommendations to be 
considered by the conference as a whole 
on the final day. The conference consid- 
ered each recommendation, combined, 
modified, and clarified some, and ap- 
proved those that follow. 


Anthropology and Archeology 


1) A bibliography of our present 
knowledge of biological adaptations of 
man and of the cultural patterns in arid 
climates, past and present, is needed to 
promote specific research in these areas. 
Such research would contribute to the 
betterment of living conditions and to 
planning for greater safe use of arid areas. 

2) Further research, in addition to the 
diffusion of information, is needed con- 
cerning the history of land use, especially 
agriculture, in arid and semiarid regions. 
Information in this field has practical 
applications in land-use planning, and 
our present knowledge is very sketchy. 
The UNESCO Advisory Committee on 
Arid Zone Research is urged to consider 
means of furthering research on this sub- 
ject and to consider the publication of a 
volume dealing with agriculture of the 
past in the arid and semiarid lands of the 
world. 

3) Exploration is needed of possible 
new patterns of resource use and practice 
.with local participation in the studies to 
insure the public understanding so neces- 
sary for achieving any change, even on a 
gradual basis. There is a tendency to en- 
courage the maintenance of existing pat- 
terns, even when it is realized that exist- 
ing patterns have been inherited from 
conditions quite dissimilar to those of the 
present. Land-use histories may be valu- 
able in dramatizing climatic hazards; 


there is need for long-term improvement 
in management; and even statistical data 
on climatic change can be effectively and 
convincingly presented if they are prop- 
erly organized. 


Meteorology and Climatology 


4) The conference notes with satisfac- 
tion the recent action of the UNESCO 
Advisory Committee on Arid Zone Re- 
search in planning to devote the next 
arid-lands symposium to climatological 
problems of arid lands and urges spon- 
sorship of continued research of arid-land 
climatology by the committee. 

5) It is recommended that the pro- 
gram of the International Geophysical 
Year, which previously emphasized polar 
observations, be extended in 1957-58 to 
include, to the maximum extent possible, 
the arid belt of the world, and, in addi- 
tion, that arid-zone countries involved be 
asked to participate in this program. Al- 
though the original plan of the Interna- 
tional Geophysical Year has been ex- 
panded, the vast arid and semiarid areas 
of Africa, Asia, Australia, North America, 
and South America—30°N to 30°S prin- 
cipally—are still poorly represented in 
the list of longitudinal and latitudinal 
sections fixed for intensive observations. 

The observations of solar radiation and 
of other meteorological elements on the 
surface and in the upper atmosphere in 
the arid countries, and specifically along 
a parallel of latitude through as many 
as possible of the world’s deserts, should 
be useful in the solution of arid- and 
semiarid-zone problems. Intensification 
of observations at the national level will 
enable arid-zone countries to benefit even 
more from the international aspects of 
the International Geophysical Year. 

6) More effective climatic studies re- 
quire an increase in density and improve- 
ment in representativeness of meteoro- 
logical stations (both at sea level and at 
higher elevations) for surface and upper- 
air observations in all arid areas. 

7) Careful attention should be paid 
to current research studies concerning 
relationships of solar emanations and ter- 
restrial weather patterns, with particular 
attention to the effects that may bear on 
arid-land problems. 

8) Synoptic and dynamic climatologi- 
cal studies, in different arid and semiarid 
regions, are essential. Emphasis should 
be placed on interrelationships between 
the general circulation of the atmosphere 
at upper levels as well as at the surface 
and the precipitation in different parts 
of the areas and at different times of the 
year, With such studies as a basis for the 
development of understanding, predic- 
tion of precipitation within the area in 
question may follow. 
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Foreign participants in the International Arid Lands Conference. Left to right (back row) Mahmoud A. El-Ashkar (Egypt), Hilgard 
O'Reilly Sternberg (Brazil), B. P. Uvarov (England), Thomas C. Lermanda (Chile), Pedro Armillas (Mexico), N. L. Nicholson 
(Canada), Aldert Molenaar (FAO, Italy), James A. Swarbrick (UNESCO, France) ; (middle row) C. S. Christian (Australia), Carlos 


Mujfioz (Chile), Rodolfo E. G. Pichi-Sermolli (Italy), Herbert Greene (England), S. N. Naqvi (Pakistan), C. C. Wallén (Sweden 


E. 


G. Bowen (Australia), Georges Aubert (France), Enrique Beltran (Mexico), Hugo Boyko (Israel), W. F. J. M. Krul (Netherlands), 
Theodore Monod (Senegal), Soubhi Mazloum (Syria) ; (front row) Omar Draz (Egypt), Kanwar Sain (India), E. M. Fournier d’ Albe 
(Mexico), B. T. Dickson (Australia), F. Dixey (England), Michael Evenari (Israel), Jean Tixeront (Tunis). 


9) Inasmuch as the matter of the eval- 
uation of the results following attempts 
to modify weather and weather processes 
is recognized as offering great possibilities 
for the peoples of arid lands, every effort 
should be made to develop improved 
techniques for statistical evaluation of 
weather-modification experiments and to 
use the best available present techniques 
and data in the analysis of the results of 
such experiments. 

10) An international cooperative pro- 
gram of synoptic observations should be 
instituted to determine the concentration 
of ice-forming nuclei throughout the 
world, especially during periods of the 
earth’s passage through  meteoritic 
streams. These observations should be 
supplemented by measurements, synop- 
tic if possible, of the concentration of 
naturally and industrially induced con- 
densation nuclei (including giant hygro- 
scopic nuclei) by studies of the chemical 
composition of precipitation and by the 
conduct of cloud surveys. 

11) A more vigorous study of all pos- 
sible aspects of periodic cloud seeding is 
imperative. 

12) Present knowledge of nucleation 
properties of silver iodide 1s affected by 
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the methods of generation and dispersal 
is inadequate. Further studies, with par- 
ticular reference to the decay of silver 
iodide’s nucleating activity with increas- 
ing time of exposure in the atmosphere, 
are recommended. 

13) Closer integration of the sciences 
of climatology and hydrology can be 
fostered through better exchange of in- 
formation and collaborative analyses 
aimed at improving joint methodology. 
The lack of such collaboration between 
climatologists and hydrologists has con- 
tributed in the past to inadequate estima- 
tion of available water resources in some 
arid-zone projects. 

Recommendations 17, 19, 25, and 29 
are also applicable. 


Hydrology, Geology, and Soils 


14) The importance of ground water in 
arid zones calls for continued research on 
the following aspects of this subject: (i) 
methods of exploration and’estimation of 
the volume of ground-water bodies; (ii) 
methods of increasing ground-water re- 
charge and of estimating rates of re- 
charge; (iii) the relation of vegetation 


and other biological factors to ground- 
water recharge; (iv) the geomorphologi- 
cal aspects of the occurrence and chem- 
istry of ground water. 

15) The precipitation occurring on 
drainage basins should not be regarded 
in terms of utilization for irrigation alone, 
and more consideration should be given 
to planning for the beneficial use of water 
that is not reaching points of downstream 
use, 

16) Continued study is needed of the 
factors and practices modifying soil 
structure under various land-use prac- 
tices, such as grazing, dry-land farming, 
and irrigation farming, recognizing the 
importance of soil structure and its main- 
tenance in relation to permeability and 
to prevention and abatement of erosion. 

17) The work of hydrologists and cli- 
matologists would benefit greatly by the 
fullest possible use of. vegetation studies, 
specifically by the consideration of the 
role of vegetation as a factor in the hy- 
drology of dry lands and of plant species 
and communities as indicators of cli- 
mates, past and present. 

18) Further attention should be given 
to the study of the geomorphic dynamics 
of landscapes for application to regional 
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and land-type appraisal and land-use 
planning. 

Also see recommendations 13, 21, 25, 
28, and 30(ii). 


Biolegy, Ecology, and Conservation 


19) Intensive studies of the microcli- 
matic environments of plants and animals 
should be encouraged and pursued. The 
relationships between the data usually re- 
corded by meteorological stations and the 
microclimatic effects of these phenomena 
in different sections of typical arid en- 
vironments should be subjected to inten- 
sive study. 

20) Research on plant and animal 
ecology, improvement, and management 
in arid areas should be _ intensified. 
Emphasis should be placed on _ pre- 
adapted species and races, on understand- 
ing of the physiological factors in the 
selection of characteristics desired in 
breeding, on water requirements of the 
various species and breeds as related to 
production, and on utilization of avail- 
able soil and climatic resources by plants 
and of available vegetation by various 
species and breeds of animals. 

21) Additional research is needed on 
the methods of determination and the 
estimation of the water requirements of 
plants in arid regions, especially on the 
efficiency of transpiration, the relation- 
ship between transpiration and photosyn- 
thesis, and che regulation of transpiration. 
The suggestion is made to the UNESCO 
Advisory Committee on Arid Zone Re- 
search that it compile a review of infor- 
mation and research studies currently 
available on this subject. 

22) Intensified research should be 
undertaken, and research results should 
be applied in the management of grazing, 
because of the paramount importance 
of grazing management in the conserva- 
tion and improvement of arid grasslands. 

23) A thorough investigation should 
be made of indigenous plants of arid and 
semiarid regions with a view toward 
determining their usefulness and adapta- 
bility to grazing and cultivation. 

24) There is reason to believe that 
studies of pharmaceutical and industrial 
uses of desert plants would be justified. 

25) Intensified studies should be made 
on the formation, measurement, and utili- 
zation of dew to determine its potentiali- 
ties as a supplement to rainfall in arid 
regions. Such studies should encompass 
the utilization of dew by plants and the 
selection of plants most efficient in such 
use; the relationship of dew to soil mois- 
ture; and the establishment of physical 
relationships for extracting dew from the 
atmosphere. 

26) Natural arid-land ecological com- 
munities of indigenous animals and plants 
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in their original habitats are essential for 
educational and scientific purposes. Areas 
of adequate size should be acquired and 
preserved in the various arid-land coun- 
tries. 

Also see recommendations 1, 2, 3, 14, 
16, 17, 18, and 30(i, ii). 


Organization, Communication, and 
Interdisciplinary Programs 


27) The UNESCO Advisory Commit- 
tee on Arid Zone Research is urged to 
revise and reissue its list of national and 
international scientific institutions con- 
cerned with arid-land problems. The re- 
vised list should be as comprehensive and 
as up to date as possible and should in- 
clude addresses and fields of interest in 
order to serve effectively for intercom- 
munication among workers in various dis- 
ciplines. 

28) Permanent cooperation in connec- 
tion with studies on the demineralization 
of salty and brackish water should be 
maintained among the UNESCO Advi- 
sory Committee on Arid Zone Research, 
the U.S. Saline Water Conversion Pro- 
gram, and Working Party No. 8 on de- 
mineralization of salt and brackish waters 
of the Organization for European Eco- 
nomic Cooperation (OEEC) with the ob- 
jective of adapting technical possibilities 
to local needs and economic resources. 

29) Interdisciplinary studies should be 
promoted in order to sharpen the con- 
cepts used in defining, delimiting, and 
classifying arid and semiarid lands, with 
special emphasis on the variability of 
precipitation. 

30) A demand for the application of 
scientific and scholarly knowledge in arid 
areas should be created by means such as 
those indicated in items i-iv. It should 
be noted that in many situations the driv- 
ing force necessary for getting available 
knowledge applied to improvement of 
land and water utilization is lacking. This 
driving force is essentially public demand 
or social pressure. Creating such demand 
is the most effective method of attaining 
the desired end. (i) Expansion of demon- 
stration areas, even though they have 
some disadvantages. They stress manage- 
ment by practical operators, such as com- 
mercial or family farmers, where demon- 
strations of practical value are sought. 
However, demonstrations designed for 
the promotion of specific understanding 
of resource problems and techniques by 
business and political leaders, and even 
by technical men themselves, should be 
maintained. Cooperative _interdiscipli- 
nary demonstrations on single resource- 
management problems are useful. They 
have been successfully extended to in- 
clude treatment of the entire resource 
pattern in areas of some size. Complex 


demonstrations of integrated resource 
management on a scientific basis not only 
are proved but deserve more intensive 
use. Demonstrations may be supported 
entirely by public funds, partly by public 
funds, and entirely by private funds. The 
possibility of extending the usefulness of 
the demonstration technique under pri- 
vate auspices is a relatively new subject 
that deserves further attention. (ii) Re- 
search in the social sciences, exploring 
limiting factors that have tended to keep 
knowledge from application. Much more 
knowledge is needed concerning the so- 
cial and economic factors that influence 
the development and application of sci- 
ence, and concerning the art of persuad- 
ing people to take action in resource de- 
velopment to their own and their com- 
munity’s long-term benefit. Special atten- 
tion should be paid to economic and 
social studies that can throw light on the 
relative values of competitive uses of 
water. However, the cooperation of engi- 
neering and natural sciences in such in- 
vestigations will be essential, together 
with the collaboration of geographers and 
anthropologists. (iii) Enlistment of local 
leadership and local interests in support 
of both basic research and practical stud- 
ies designed to advance present knowl- 
edge and to transfer such knowledge into 
a form for direct application. Local 
groups will profit by taking an active 
part in and by supporting these pro- 
grams. In many fields in some parts of 
the world institutes have developed tech- 
niques for enlisting the aid of private 
industry in some broad public programs. 
These techniques may be applicable in 
areas other than the limited ones where 
they have been applied up to the present, 
but applications will vary with cultures 
and local conditions. (iv) Greater atten- 
tion by scientists to their relations with 
the press, radio, television, and other 
channels of public information. Such 
relations involve an opportunity and a 
dual responsibility—responsibility to sci- 
ence for the presentation of an accurate 
and complete report and to the particular 
audience for framing scientific material 
in a form that will most effectively reach 
the public whose interest in resource de- 
velopment they hope to arouse and to in- 
form. Also, more attention should be 
paid to the art of communication and 
its demands in the training of scientists. 
31) More effective interdisciplinary 
pooling and dissemination of information 
should be developed for the purposes of 
advancing science, as well as public 
understanding of scientific matters, by the 
following. (i) Establishment of local and 
national committees on arid-zone prob- 
lems to enlist public interest in support of 
studies of arid lands and the dissemina- 
tion of information on results of such 
studies in each country. The nature of 
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such committees and their method of 
formation ought to be locally deter- 
mined in order to meet special condi- 
tions in each country, but it is strongly 
urged that they be broad in scientific 
disciplines and in representation from 
both private and public agencies, These 
committees should operate in a manner 
best suited to the interests and possibili- 
ties of each country and should be aimed 
at encouraging research and _ spread- 
ing information, utilizing UNESCO 
as a clearinghouse in this field. (ii) Crea- 
tion of a preliminary project to explore 
the feasibility of an abstracting service 


on arid-zone literature. A periodical, pat- 
terned after existing successful abstract- 
ing journals, would include, as soon after 
original publication as possible, abstracts 
of technical, economic, and social litera- 
ture related to arid-zone problems and 
research. Consideration should be given 
to the desired business and production 
organization, the volume of material to 
be included, the subject-matter divi- 
sions, the availability of abstractors, the 
cost of publication, the required subscrip- 
tion price, and so forth. A target date 
for the report on this feasibility study 
should be 1 year from the adoption of 


The Grand Theme of 
Stephen Polyak 


Stephen Polyak, who died in his home 
in Chicago on 9 March, was one of the 
great neuroanatomists of our time, des- 
tined to outlive the brief span of his 65 
years in monumental contributions to the 
knowledge of the visual pathways, par- 
ticularly the retina. To the excellent ap- 
preciation by his colleague anatomists 
in the Journal of Comparative Neurol- 
ogy, some words by a physiologist can 
only add the perspective created by dis- 
tance of approach to his research and 
emphasize its general significance. 

Polyak contributed important papers 
to the histology of the brain, its afferent 
pathways as well as the cochleo-vestibu- 
lar end organs, and was one of the fore- 
most experts on the microscopic anatomy 
of the central nervous system. Like the 
greatest of his teachers, Ramon y Cajal. 
he became fascinated by the histology of 
the retina. But, whereas Cajal began 
with the retina, describing it in his au- 
tobiography as the oldest of his labora- 
tory loves, and then proceeded to inves- 
tigate the same types of cells in other 
parts of the central nervous system, 
Polyak’s research went in the opposite 
direction, from the central nervous sys- 
tem down to its projections in the retina. 
Captivated by this, the noblest of omr 
sense organs, he wrote: “The study of 
the retina, begun almost by accident, 
stimulated me to experiment with dif- 
ferent methods and material, including 
human eyes, and led to my systematic 
reading of the literature pertaining to the 
anatomy of the eye and the physiology of 
vision. This, in turn, caused me to do 
more research and to conduct further ex- 
periments, until, submerged as I was in 
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this work, I almost lost count of the years 
that seemed to be passing by like months, 
while the notes and the figures were ac- 
cumulating into an ever-increasing pile. 
. . . Indeed, from a casual problem my 
program developed, in the course of a 
few years, into a grand theme—big 
enough to fill a lengthy life.” It filled 
30 years of his life, a period of increas- 
ing technical perfection, happy creation, 
and penetrating scholarship. It took him 
back again to the central projections 
of the visual pathways and culminated 
shortly before his death in a book of 
some 1600 pages on The Vertebrate 
Visual System, now being posthumously 
edited by H. Kliiver of the University 
of Chicago. 

Polyak, a Jugoslavian by birth, sur- 
vived innumerable vicissitudes of World 
War I—imprisonment, fighting, disease 
—to find himself, a young physician in- 
terested in neurology, being taken care 
of by the Rockefeller Foundation as a re- 
search fellow studying in London with 
G. Elliot Smith (1924-25). In 1925 he 
worked in Madrid under Ramon y Cajal. 
His association with the University of 
Chicago began in 1926 in collaboration 
with C. Judson Herrick and K. S. Lash- 
ley. In the meantime his position at Za- 
greb was given to a colleague and so he 
returned to the United States, this time 
as assistant professor of neuroanatomy in 
response to an invitation by the Univer- 
sity of California. In 1930 he went to the 
University of Chicago, serving in turn as 
assistant professor of neurology, associate 
professor of neurology (1932-37), and 
finally as professor of anatomy until his 
death. It is to the everlasting credit of 


this recommendation by some agency 
capable of committing funds. (iii) En- 
couragement of the formation of research 
organizations, comprehensive in disci- 
pline and concerned with the best use 
of specific limited resources. Such organi- 
zations should be encouraged in all arid 
lands through adequate and _ broadly 
based financial support and through or- 
ganized community interest. 

Also see recommendations 2, 3, 4, 5, 
10, 13, 18, and 21. 

Comments on these recommendations 
will be welcomed. They should be ad- 
dressed to John A. Behnke, AAAS. 


this institution that it supported for a 
quarter-century not only Polyak’s re- 
search but also the scholarly publications 
in which he synthesized the whole litera- 
ture on the visual and other afferent 
pathways. The posthumous work, com- 
pleted in a race with death, will contain 
approximately 10,000 references. 

Attitude no less than achievement 
serves to characterize a scientist, and by 
both criteria Polyak ranked high. In the 
words quoted here he emerges, true to 
life, as a lone worker rather than as part- 
ner of a team or leader of research 
groups, a man intent on devoting his life 
to what he felt to be a “grand theme.” 
Everything related to this theme had to 
be considered and penetrated. He be- 
came an unrivaled master of the Ehrlich 
technique and the Golgi silver chromate 
stain, an expert on the history of physio- 
logical optics, and a competent judge of 
present-day neurophysiological modes of 
approach to the subject of vision. 

His book of 1941, The Retina, was im- 
mediately hailed as a classic. It gave the 
first complete description of the primate 
retina and was based on thorough re- 
search. Several new discoveries related 
to the synaptic organization of the retina, 
especially the amacrine and bipolar cells 
and the centrifugal pathways within the 
retina, were announced. He described the 
midget bipolars and, in this connection, 
the different mono- and polysynaptic or- 
ganizations of cone and rod pathways 
and showed that the two types of receptor 
also have paths in common, as has since 
been amply borne out by physiological 
studies. For generations to come his work 
will be the leading source of reference for 
those interested in the way in which the 
retina collects and elaborates information 
for delivery to the higher centers. 

The solitary worker may receive few 
honors—and Polyak had few if any—but 
may nevertheless by his attitude and 
achievements create values that the sci- 
entific world does well to remember. 

RaGNar GRANIT 
Nobel Institute for Neurophysiology, 
Stockholm, Sweden 
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News of Science 


New Affiliate of the AAAS 


The American Physical Therapy Asso- 
ciation has recently completed affiliation 
with the American Association for the 
Advancement of Science. The Amer- 
can Physical Therapy Association was 
founded in 1921 by a group of 220 World 
War I Reconstruction Aides as the Amer- 
ican Women’s Therapeutic Association. 
This name was changed to American 
Physiotherapy Association in 1922 and to 
American Physical Therapy Association 
in 1948. Even though the association was 
not founded until 1921, the profession 
had its beginnings more than 10 years 
prior to that date. Orthopedic surgeons 
particularly in Boston, New York, and 
Philadelphia, had selected graduates of 
schools of physical education and trained 
them in their offices and hospitals to take 
care of their patients. In 1916, when the 
catastrophic epidemic of poliomyelitis 
struck New York and New England, 
there was therefore a handful of indi- 
viduals trained in muscle reeducation to 
treat the thousands paralyzed. 

Physical therapy, although not desig- 
nated by that name, had been established 
in England just prior to the turn of the 
century. Mary McMillan, who in 1921 
became the first president of the asso- 
ciation, received her training in England 
and in 1917 when World War I was de- 
clared was working in the office of E. G. 
Brackett, an orthopedic surgeon in Bos- 
ton. She responded to an urgent telegram 
from Surgeon General Gorgas and organ- 
ized the first physical therapy course at 
Walter Reed Hospital, Washington, D.C. 
There was already one physical therapist 
in the Surgeon General’s office, Marguer- 
ite Sanderson. It was soon apparent that 
this one school could not supply the num- 
ber needed, and 14 additional courses 
were initiated in institutions throughout 
the country. During World War I there 
were 2000 Reconstruction Aides trained 
and in service, with 300 serving overseas. 
The letters of commendation for the 
service given, if one did not read the 
dates and signatures, would be thought 
to have been written after World War 
II. General John J. Pershing wrote “The 
power of an army depends in a great 
measure upon the number of able bodied 
men returned to it from hospitals, which 
number is greatly enhanced by the proper 
treatment and correction or prevention 
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of deformities resulting from injury.” 
Secretary of War Newton D. Baker said 
“Your assistance to the orthopedic sur- 
geons in helping them lay plans for the 
training cf women to undertake the re- 
construction of injured men in the hos- 
pitals; your management of their duties 
and your efforts to fit them into the mili- 
tary establishment all were to such good 
purpose that much pain was relieved and 
the number of hospital days for many 
men was lessened and the amount of 
their permanent disability was greatly 
reduced. This was a distinct contribution 
to the army and to the country. . . .” It 
was with this great heritage that the 
American Physical Therapy Association 
was founded and on which it has grown 
in numbers and in scope. 

What happened to all the Reconstruc- 
tion Aides, for there were only slightly 
more than 200 founding members? Civil- 
ian medicine was not ready to include 
them, and there ‘were few employment 
opportunities, the reverse of which was 
true after World War II. Many married; 
others returned to their former jobs in 
physical education. 

The profession of physical therapy 
grew steadily but slowly in the years be- 
tween the two wars. The depression of 
the 1930's with its resulting low employ- 
ment of all medical personnel did not 
materially affect physical therapy, since 
the numbers were still small. It was in 
this period, however, that an awareness 
of its potentials was growing. In 1941 
when war was declared there were less 
than 1200 qualified physical therapists in 
the country. All efforts of the association 
were then channeled to meet the needs of 
the armed services. Emergency educa- 
tional programs were initiated in seven 
Army hospitals, and all 15 civilian 
schools accelerated their courses, By 1945 
the number of students enrolled was 
slightly more than 1000, almost equal to 
the entire number available in 1941. 
More than i6% physical therapists 
served in the armed forces; 1532 were in 
the Army. This number was two-thirds of 
the association’s membership in 1945, 
More than 800 saw overseas service. 

The association, while directing every 
effort toward meeting the needs of the 
armed forces, recognized that civilian 
needs were not being fulfilled and that 
some thought must be given to preparing 
for a transition from a war-accelerated 


educational program to a peacetime one. 
Many schools thought there would be an 
oversupply of physical therapists and 
planned to reduce their capacity. It was 
soon apparent that there was no over- 
supply, in fact the shortage had begun. 

During the past 10 years physical ther- 
apy has emerged as a science as well as 
an art. Physical therapy education has 
achieved academic recognition with a 
4-year program leading to a baccalau- 
reate degree. Programs leading to a 
master’s degree have been established, 
and an increasing number of the profes- 
sion have achieved their doctorate or are 
engaged in a doctoral program. Research 
in the sciences basic to physical therapy, 
such as anatomy and physiology, as well 
as research in the techniques of physical 
therapy, is attracting recruits. 

In 1950 the association initiated a 3- 
year student-selection research program 
conducted by the New York University 
Testing and Advisement Center. Some of 
the long-range objectives of the program 
were designed (i) to provide matricu- 
lants of high calibre in physical therapy 
schools, (ii) to provide hospital depart- 
ments and other installations with more 
effective physical therapy staff, (iii) to 
accord the field of physical therapy a 
higher professional status through the 
utilization of scientific selection and 
placement procedures similar to those 
currently in use for medicine, law, and 
other professions. Tests were adminis- 
tered to 1128 students beginning profes- 
sional physical therapy study in 1950, 
1951, and 1952. The report of the pro- 
gram was published in the Physical 
Therapy Review (Sept. and Oct. 1954). 

In 1953 the association was asked by 
the Epidemiological Service of the U.S. 
Public Health Service to participate in 
a country-wide study of the efficacy of 
gamma globulin for household contacts 
of an acute polio patient. Two muscle 
evaluations of a household contact, diag- 
nosed as polio, one at 7 to 10 days after 
onset and the second 50 to 70 days after 
onset were requested to assist in deter- 
mining whether or not the patient had 
paralytic polio and the severity of paraly- 
sis. These tests proved to be of significant 
value in the study to the extent that in 
1954 the association was asked by the 
National Foundation for Infantile Pa- 
ralysis to select and train physical thera- 
pists to play a similar role in the now 
epochal Salk Vaccine Field Trials. Sev- 
enty-two physical therapists were pre- 
pared to perform two muscle evaluations 
on children diagnosed as polio cases who 
had received the vaccine or who were in 
the control groups. It was not known to 
the examiner whether the child had re- 
ceived vaccine or placebo. These tests 
were given 10 to 15 days after onset and 
again in 50 to 70 days. Results were for- 
warded to Thomas Francis, Jr., director, 
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Poliomyelitis Evaluation Center, Uni- 
versity of Michigan, for use in his evalu- 
ation study. Once again the muscle evalu- 
ation proved to be a significant factor in 
determining the number of cases, the de- 
gree and severity of paralytic polio cases 
in the study on which Francis established 
the effectiveness of the vaccine in the 
three types of polio. The foundation 
granted funds to the association to carry 
out its role in these two important re- 
search projects. It appears particularly 
fitting that the profession of physical 
therapy, which has been intimately con- 
cerned with the treatment of paralytic 
polio since 1911 when the muscle test 
was first developed, should play an im- 
portant role in the field trials of a vac- 
cine that gives every evidence of bring- 
ing about the control of this crippling 
disease. 

The association now has 6780 mem- 
bers with chapters in the 48 states, Dis- 
trict of Columbia, Puerto Rico, Alaska, 
and Hawaii. Its official publication, the 
Physical Therapy Review, has a circu- 
lation of 7000 with subscribers in 47 
countries. It is a member of the National 
Health Council and maintains coopera- 
tive relationships through committees 
and consultants with the American Hos- 
pital Association, the American Medical 
Association, Women’s Medical Specialist 
Corps U.S. Army, Veterans Administra- 
tion, Office of Vocational Rehabilitation, 
Children’s Bureau, American Registry of 
Physical Therapists, and such voluntary 
agencies as National Foundation for In- 
fantile Paralysis, National Society for 
Crippled Children and Adults, United 
Cerebral! Palsy, and National Rehabilita- 
tion Association. 

Each year the association holds an an- 
nual conference and also sponsors insti- 
tutes and other study opportunities for 
its members. This year the American 
Hospital Association and the APTA con- 
ducted an Institute on Supervision and 
Administration, and an Institute on the 
Correlation of the Basic Sciences, Anat- 
omy, Physiology, and Physics with Ki- 
nesiology was sponsored jointly with the 
Office of Vocational Rehabilitation. 

The association is a founding member 
of the World Confederation for Physi- 
cal Therapy and its executive director 
is the first president. The association will 
be host to the second congress of the 
World Confederation for Physical Ther- 
apy in June 1956. 

The profession of physical therapy is 
still growing. The awareness of the Gov- 
ernment and people of the United States 
of the importance of rehabilitating its 
handicapped citizens, young and old, 
rich and poor, has set new goals and 
challenges for the profession in meeting 
the needs of the people qualitatively and 
quantitatively. These challenges are ac- 
cepted with confidence based on the his- 


tory of the association. The members to- 
day, like those in the past, are, through 
continued study, basic and clinical re- 
search, ever seeking and putting into 
practice, under the direction of the phy- 
sician and in cooperation with coworkers 
in other professions, methods of treat- 
ment that will prevent disability and 
hasten maximum recovery of our handi- 
capped citizens. 

Mivprep Exson, Executive Director 
1790 Broadway, New York, N.Y. 


Soviet Invitation 


On 13 June the following telegram 
was received by Detlev W. Bronk, presi- 
dent of the U.S. National Academy of 
Sciences, from the Academy of Sciences 
of the U.S.S.R.: “USSR Academy of 
Sciences holds its session on peaceful 
uses of atomic energy in Moscow 1-5 
July 1955. Presidium of academy will 
be glad if National. Academy of Sciences 
deems it possible to send three of their 
scientists working in that field to this 
session as our two weeks guests. All ex- 
penses connected with their stay here 
including those of travel throughout 
USSR will be paid by academy.” 

Bronk’s reply to Academician Nes- 
meyanov, president of the U.S.S.R. Aca- 
demy of Sciences, read: “Council of Na- 
tional Academy of Sciences appreciates 
invitation USSR Academy of Sciences 
to send three scientists to your session on 
peaceful uses of atomic energy in Mos- 
cow 1 to 5 July 1955. Shortness of time 
and preoccupation of qualified individ- 
uals with preparations for conference on 
same subject to be held in Geneva dur- 
ing August makes acceptance impossible. 
I am confident that Geneva conference 
will provide desired opportunity for ex- 
change of information in this field.” 


International Observatory Program 


Six observatories in as many countries 
began sharing observing time and taking 
part in the program of the Boyden Sta- 
tion in South Africa on 1 July, Donald 
H. Menzel, director of the Harvard Col- 
lege Observatory, has announced. In 
addition to Harvard Observatory, which 
established the original Boyden Station 
at Arequipa, Peru, in 1890, the observa- 
tories cooperating in this international 
program are Armagh, North Ireland; 
Dunsink, Eire; Hamburg-Bergedorf, Ger- 
many; Stockholm, Sweden; and Uccle, 
Belgium. The agreement among them 
was worked out at a meeting in Ham- 
burg last summer. . 

The agreement followed a decision 
made in January 1953 by the administra- 
tion of Harvard University to the effect 
that it could no longer support the ob- 


servatory in South Africa. Harvard pro- 
vided funds for the intervening 2 years, 
however, while astronomers in several 
countries sought a plan for continued 
operation of the station, which is situated 
at one of the best observation points in 
the Southern Hemisphere. The agree- 
ment, Menzel noted, is of importance to 
observational astronomy, since there are 
relatively few large observatories in the 
Southern Hemisphere, and the loss of 
even one would be serious. 

Under a 2-year interim agreement, 
which may later become permanent, the 
six cooperating observatories have set up 
a plan that permits joint management of 
the Boyden Station and provides for its 
operating cost. Scientific control of the 
station rests in an administrative 
council, composed of the directors of the 
six observatories. The directors, in addi- 
tion to Menzel, are H. A. Bruck, Dun- 
sink; Bertil Lindblad, Stockholm; P. 
Bourgeois, Royal Observatory, Belgium; 
Otto Heckmann, Hamburger Sternwarte 
and Eric Lindsay, Armagh. 

In recent years, Hamburg and Stock- 
holm observatories have both contributed 
much to the systematic classification of 
stellar spectra; Uccle has been a center 
for asteroid observation, while Armagh 
has been concerned with galactic re- 
search and Dunsink with photoelectric 
and spectrographic work. Use of the 
Boyden Station will permit further ex- 
tension of these activities in the southern 
sky. 


AAAS Committees and 
Representatives for 1955 


(Numerals in parentheses indicate 
year of expiration of term.) 


Standing Committees 


Affiliation and Association: (1955) L. 
V. Domm, chairman, Loyola University, 
Chicago; (1956) Fernandus Payne, Indi- 
ana University; (1957) I. Melville Stein, 
Leeds and Northrup Company, Phila- 
delphia; (1958) Howard A. Meyer- 
hoff, Scientific Manpower Commission; 
(1959) Herbert Carter, University of 
Illinois; Dael Wolfle, ex officio 

AAAS Meetings: Leonard Carmi- 
chael, Smithsonian Institution; Bernard 
D. Davis, New York University College 
of Medicine; John E. Ivey, Jr., Southern 
Regional Education Board, Atlanta; 
Harry C. Kelly, National Science Foun- 
dation; Howard M. Phillips, Emory Uni- 
versity; Raymond L. Taylor, ex officio; 
Dael Wolfle, ex officio 

Executive: Warren Weaver, chairman, 
Rockefeller Foundation; retiring presi- 
dent and chairman of the board of di- 
rectors, AAAS; George W. Beadle, Cali- 
fornia Institute of Technology; president, 
AAAS; Paul B. Sears, Yale Universtiy; 
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president elect, AAAS; Wallace R. 
Brode, National Bureau of Standards; 
Paul E. Klopsteg, National Science 
Foundation; Dael Wolfle, AAAS 
Investment and Finance: (1955) L. 
Clark Brown, Rohrbaugh and Company, 
Washington, D.C.; (1956) Sheldon B. 
Akers, vice chairman, Brookings Institu- 
tion; (1957) F. P. H. Siddons, chair- 
man, American Security and Trust Com- 
pany, Washington, D.C.; (1958) Mal- 
vern F. Morse, American Security and 
Trust Company, Washington, D.C.; 
(1959) Wallace R. Brode, National Bu- 
reau of Standards; Paul A. Scherer, ex 
officio; Dael Wolfle, ex officio 
Publications: (1955) E. U. Condon, 
consulting physicist, Berkeley, Calif.; 
(1956) Paul B. Sears, chairman, Yale 
University; (1957) Thomas Park, Uni- 
versity of Chicago; (1958) Ralph R. 
Shaw, Rutgers University; (1959) 
Chauncey D. Leake, University of Texas, 
Medical Branch; Dael Wolfle, ex officio 


Special Committees 


AAAS-Anne Frankel Rosenthal Me- 
morial Award for Cancer Research: 
Warren Weaver, chairman, Rockefeller 
Foundation; retiring president and chair- 
man of the board of directors, AAAS; 
Jacob Furth, American Association for 
Cancer Research; G. Burroughs Mider, 
National Cancer Institute; Richard L. 
Rosenthal, Richard and Hinda Rosen- 
thal Foundation; C. Chester Stock, 
Sloan-Kettering Institute for Cancer Re- 
search; Harry M. Weaver, American 
Cancer Society 

Constitution, Bylaws, and General 
Operations: Wallace R. Brode, chair- 
man, National Bureau of Standards; 
Roger Adams, University of Illinois; 
Meredith F. Burrill, U.S. Geological Sur- 
vey; Clarence E. Davies, American So- 
ciety of Mechanical Engineers; Milton 
O. Lee, Federation of Society for Experi- 
mental Biology; Howard A. Meyerhoff, 
adviser, Scientific Manpower Commis- 
sion; Dael Wolfle, adviser, AAAS 

Management and Business Opera- 
tions: Mark Ingraham, chairman, Uni- 
versity of Wisconsin; George J. Beal, 
Rockefeller Foundation (retired); F. P. 
H. Siddons, American Security and 
Trust Company, Washington, D.C.; Paul 
A. Scherer, ex officio; Dael Wolfle, ex 
officio 

Membership Development: Ralph 
Gerard, chairman, University of IIli- 
nois, Chicago; Clarence E. Davies, 
American Society of Mechanical Engi- 
neers; Rensis Lickert, University of 
Michigan; Dael Wolfle and all members 
of the AAAS staff as consultants 

Research Grants, AAAS: Barry Com- 
moner, chairman, Washington Univer- 
sity; E. Lowell Kelly, University of 
Michigan; Hans Nussbaum, AAAS; 
Laurence H. Snyder, University of Okla- 
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homa; H. Burr Steinbach, University of 
Minnesota; Dael Wolfle, ex officio 

Retirement Plan (must be three staff 
members): Dael Wolfle, chairman, 
AAAS; Hans Nussbaum; Raymond L. 
Taylor 

Socio-Psychological Prize Judging 
Committee: Leon Festinger, University 
of Minnesota; Theodore M. Newcomb, 
University of Michigan; Fred L. Strodt- 
beck, University of Chicago 

Source Books in the History of Sci- 
ence: Gregory D. Walcott, chairman, 
Long Island University; Harlow Shap- 
ley, Harvard University; Edmund W. 
Sinnott, Yale University; Dael Wolfle, 
ex officio 

Theobald Smith Award Judging Com- 
mittee: S. E. Luria, University of Illi- 
nois, chairman of Section N, ex officio, 
chairman; Allan D. Bass, Vanderbilt 
University, secretary of Section N, ex 
officio, secretary; R. J. Dubos, Harvard 
Medical School and Rockefeller Insti- 
tute for Medical Research; Chester S. 
Keefer, Robert Dawson Evans Memorial 
Hospital, Boston, Mass.; Karl Mason, 
University of Rochester School of Medi- 
cine and Dentistry; Severo Ochoa, New 
York University College of Medicine 


Committees To Be Appointed 


Newcomb Cleveland Prize 
Resolutions 


Representatives 


Representatives on American Council 
on Education: Mark Ingraham, Univer- 
sity of Wisconsin; Laurence H. Snyder, 
University of Oklahoma 

Representative of Board of Directors 
on Cooperative Committee on the 
Teaching of Science and Mathematics: 
Harold Schilling, Pennsylvania State 
University 

Representatives on Board of Trustees 
of Science Service: (1956) Kirtley 
Mather, Harvard University; (1957) 
Paul B. Sears, Yale University; (1958) 
Karl Lark-Horovitz, Purdue University 

Representative on Council of National 
Organizations of the Adult Education 
Association of the United States: John 
A. Behnke, AAAS 

Representative on Council of Old 
World Archaeology: Richard K. Beards- 
ley, University of Michigan 

Representative on Committee on the 
Kimber Genetics Award of the National 
Academy of Sciences: I. Michael Lerner, 
University of California, Berkeley 

Representative on National Citizens 
Committee for Educational Television 
Advisory Committee: Jahn A. Behnke, 
AAAS 

Representative on National Commit- 
tee for UNESCO: Elvin C. Stakman, 
University of Minnesota, St. Paul 

Representative on National Confer- 
ence on FAO: Noble Clark, University 


of Wisconsin, Agricultural Experiment 
Station 

Representatives on Scientific Man- 
power Commission: Detlev W. Bronk, 
Rockefeller Institute for Medical Re- 
search; Dael Wolfle, AAAS 

Representative on U.S. Committee on 
ISO Technical Committee 37—Termi- 
nology: Duane Roller, Ramo-Wool- 
dridge Corporation, Los Angeles 

Representatives on World Federation 
of Associations for the Advancement of 
Science: Kirtley Mather, chairman, 
Harvard University; Detlev W. Bronk, 
Rockefeller Institute for Medical Re- 
search; Karl Lark-Horovitz, Purdue 
University; Dael Wolfle, ex officio 


Drug Addiction 


On 7 June the committee on public 
health of the New York Academy of 
Medicine issued a Report on Drug Ad- 
diction. The 33-page document gives a 
brief review of laws and administration, 
an assessment of the existing situation, 
a review and criticism of Sen. Frederick 
G. Payne’s bill on narcotic drug control, 
and concludes with an exposition of the 
academy’s six-point program. This pro- 
gram outlines the following objectives: 

1) A change in attitude toward the 
addict who is to be looked on as “a sick 
person, not a criminal.” 

2) To “take the profit out of the illicit 
drug traffic.” The formation of new ad- 
dicts is principally the result of com- 
mercial exploitation. If all profit were 
removed from dealings in narcotic drugs, 
there would be no incentive to give away 
the drugs in an attempt to addict others. 
The addict should be able to obtain his 
drugs at low cost under Federal control, 
in conjunction with efforts to have him 
undergo withdrawal. Under this plan, 
these addicts, as sick persons, would 
apply for medical care and supervision. 

3) Medical supervision of existing ad- 
dicts, with vigorous efforts toward their 
rehabilitation. 

4) No relaxation in the efforts toward 
complete and permanent elimination of 
the supply of illegal narcotic drugs; pro- 
visions for suppression of illegal traffic 
should be retained. 

5) To encourage an educational pro- 
gram for adults as well as for adolescents. 
Combined with the medical care of 
narcotic addicts and severe penalties for 
trafficking in drugs, there should be an 
adequate program of education for 
adults, teachers, and youth. By means of 
all educational mediums, including 
radio, television, the public press, forum, 
lecture, books, and pamphlets, there 
should be a concerted effort toward in- 
forming the public of the dangers of 
narcotic drugs. Furthermore, the need 
for treating addicts, for apprehending 
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illicit drug dealers, and for avoiding the 
use of narcotic drugs except under medi- 
cal supervision should be impressed upon 
the population. 

6) To study the epidemiology of drug 
addiction and to acquire information 
about the magnitude and pathogenesis 
of the disease. By means of the records 
accumulated at the central agency, it 
would be possible to have at all times 
an accurate count of the known resistant 
addicts in the country. It would also be 
possible to know how many addicts were 
undergoing treatment for their illness 
and how many relapsed after a period 
of abstinence. Data on the length of 
abstinence from narcotic drugs and 
therefore on the success of various types 
of treatment would be obtainable. On 
the basis of such information, research 
could be focused more readily on the 
“why” of addiction and on improved 
methods of treatment. There seems little 
possibility of learning the “why” of ad- 
diction until narcotic addicts can be 
studied under conditions that more 
nearly approximate normal existence 
than do the conditions of a hospital, 
however excellent the hospital may be. 

The report was prepared by the fol- 
lowing committee: Hubert S. Howe 
(chairman), Harry D. Kruse (secre- 
tary), Linn J. Boyd, McKeen Cattell, 
Milton J. Goodfriend, Arthur Vose Gree- 
ley, Lawrence C. Kolb, Asa L. Lincoln, 
Bernard J. Pisani, Dickinson W. Rich- 
ards, and Conrad M. Riley, members. 


New AAAS Chapter 


A Carolina chapter of the AAAS is 
in process of organization. Officers 
elected by the founding group include 
L. D. Herring, Raleigh, N.C., acting 
president, and A. Edward A. Hudson, 
Edgewood Apartments, Goldsboro, N.C., 
acting secretary-treasurer. Any member 
of the association is eligible to join the 
chapter, the annual dues of which were 
fixed at $1. 

The primary objective of the new 
group is to inform the lay public of the 
latest developments in science and to 
stimulate an interest in science as a ca- 
reer among high-school and junior-col- 
lege students. The chapter plans self- 
supporting lectures to achieve these 
purposes. All interested persons are asked 
to communicate with Hudson. 


® Ambassador Lodge’s proposal on 21 
June that the United Nations receive 
and assemble data on the effects of radi- 
ation on human health and safety re- 
ceived enthusiastic welcome from the 
executive committee of the Federation 
of American Scientists. The FAS, under 
the chairmanship of Donald J. Hughes, 
senior physicist at Brookhaven National 
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Laboratory, Upton, N.Y., expressed 
“hope that United Nations action in 
studying information on radiation effects 
may prove to be as successful an example 
of international cooperation as_ the 
atoms-for-peace program proposed in 
December 1953 by President Eisen- 
hower.” 

The FAS officers noted that Sen. 
Payne and Rep. O’Hara had introduced 
resolutions in Congress calling for a UN 
study of radiation effects; they called 
upon Congress “for prompt and favor- 
able action on these resolutions.” On 14 
Apr., the federation’s executive commit- 
tee had endorsed the Payne resolution 
and welcomed “the plan announced on 
April 8 by the National Academy of Sci- 
ences to appraise radiation effects. The 
Academy’s study will provide a reliable 
technical evaluation of these effects,” 
the earlier FAS statement said, and con- 
tinued: “Worldwide acceptance of such 
a technical evaluation will be needed to 
bring international understanding, agree- 
ment and prophylactic action on the 
matter. Such a worldwide acceptance is 
most likely to be accorded the findings 
of a UN commission as proposed by the 
Federation (on March 6) and by Sena- 
tor Payne (on April 13).” 


® The Los Alamos Scientific Laboratory, 
which is operated by the University of 
California for the Atomic Energy Com- 
mission, will hold an open house for 
families of employees and residents of 
Los Alamos 16-17 July to mark the 10th 
anniversary of the first nuclear detona- 
tion at Trinity site, near Alamogordo, 
N.M. This will be the first time since 
the laboratory was activated in 1943 that 
the technical area has been generally 
opened to news correspondents. 


Scientists in the News 


ROGERS MCVAUGH, professor of botany 
at the University of Michigan and cura- 
tor of phanerogams in the university 
herbarium, has been granted a year’s 
leave of absence, effective 1 Sept., to 
serve as program director in systematic 
biology for the National Science Foun- 
dation, Washington, D.C. 


SYDNEY CHAPMAN, English geophysi- 
cist, emeritus professor at Oxford Uni- 
versity, and professor at the University 
of Alaska, arrived in Boulder, Colo., 
last month to begin a year’s appointment 
at the University of Colorado’s High 
Altitude Observatory. During his stay he 
will participate in the joint research pro- 
gram that is being condueted by the ob- 
servatory and the National Bureau of 
Standards. 

Chapman will be away during part of 
this month and next to attend the Inter- 


national Astronomical Union meetings 
in Dublin, Ireland, and to carry out re- 
sponsibilities in connection with his posi- 
tion as president of the International 
Committee for the International Geo- 
physical Year. He will also leave Boulder 
in January 1956 to spend about 4 mo 
in College, Alaska. He will then return 
to Boulder for a number of months to 
complete his work there. 


ROMAN SMOLUCHOWSKI, professor of 
physics and metallurgical engineering at 
Carnegie Institute of Technology, will 
spend the next academic year at the 
University of Paris as visiting professor 
of physics. He will give a course on solid- 
state physics at the Sorbonne and con- 
duct research at the Ecole Normale Su- 
perieure. 


ROBERT V. BROWN, associate professor 
of pharmacology at the University of 
Tennessee Medical Units since 1946, has 
resigned, effective 1 Sept., to join the 
staff of the pharmacology branch of the 
Army Chemical Center in Maryland. 


Seven U.S. Department of Agriculture 
scientists who participated in the suc- 
cessful eradiction of the screw-worm fly 
from the island of Curacao have been 
publicly commended for their work by 
the governor of the Netherlands Antilles. 
Documents signed by Governor A. A. M. 
STRUYCKEN have been received by B. T. 
SHAW, administrator, Agricultural Re- 
search Service, and six members of the 
Insects Affecting Man and Animals Sec- 
tion: A. W. LINDQUIST (head), A. H. 
BAUMHOVER, W. E. NEW, A. J. GRAHAM, 
D. E. HOPKINS, and F. H. DUDLEY. 

The USDA’s Entomology Research 
Branch, in cooperation with Curacao au- 
thorities, succeeded in eradicating the 
livestock pest by releasing male insects 
that had been sterilized by exposure to 
radioactive cobalt. 

It is felt that the success of the pro- 
gram has opened the way for a similar 
campaign against the screw-worm fly in 
the southeastern United States. However, 
there seems to be little hope of using this 
method against the screw-worm infesta- 
tion that moves north from southern 
Texas each spring, for reinfestation from 
Mexico cannot be prevented. However, 
Texas screw-worms are not expected to 
reinfest the Southeast if precautions are 
exercised in shipping infested animals. 

A report of the work on Curagao will 
appear in a forthcoming issue of Science. 


ROBERT D. ENGLERT, who has been as- 
sociated with Stanford Research Insti- 
tute since 1949, has been appointed 
manager of S.R.I.’s Pasadena laboratory. 
This appointment coincides with plans 
to extend project work of the laboratory 
into the fields of chemistry and chemi- 
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cal engineering. Under Englert’s super- 
vision facilities will be expanded and 
technical staff increased. The laboratory 
will continue its major work in air re- 
search, which was started in 1947. 

Englert has conducted research in the 
utilization of inedible tallow, develop- 
ing a process whereby the tallow is oxi- 
dized to dibasic acids. He has followed 
this work by studying products of the 
nitric acid process as intermediates in 
plasticizers and lubricants. In addition, 
he has developed herbicides designed to 
clear undesirable brush from grazing 
lands. 


LESTER M. FIELD has been appointed 
head of the electron tube laboratory at 
the Hughes Aircraft Co., Culver City, 
Calif. He acquired his background in 
tube research and development at Bell 
Telephone Laboratories. Subsequently 
he was head of tube research projects at 
both Stanford University and California 
Institute of Technology. He will con- 
tinue to be associated with the faculty 
at California Institute of Technology. 


HOWARD W. POTTER has been ap- 
pointed dean of the State University of 
New York College of Medicine in Brook- 
lyn. Chairman of the college’s depart- 
ment of psychiatry and acting dean since 
last September, Potter has been a-mem- 
ber of the faculty for 15 years. 


JOHN C, FORBES, research professor of 
biochemistry at the Medical College of 
Virginia, and FRANKLIN D. KIZER, chair- 
man of the science department of Nor- 
view High School, Norfolk, have received 
the 1955 Distinguished Service awards of 
the Virginia Section of the American 
Chemical Society. 


LEVON D. BECHTOL, formerly of the 
Baxter Laboratories, Morton Grove, IIL, 
has been appointed medical director and 
associate research director of Ethicon, 
Inc., manufacturer of surgical sutures, 
New Brunswick, N.J. 


JOHN G. BIERI, formerly an associate 
professor in the department of biochem- 
istry and nutrition, University of Texas 
Medical Branch, Galveston, has joined 
the nutrition unit of the National In- 
stitute of Arthritis and Metabolic Dis- 
eases, Bethesda, Md. 


RALPH M. BERRY, formerly of the U.S. 
Coast and Geodetic Survey, Washington, 
D.C., has been appointed professor of 
geodesy arid surveying at the University 
of Michigan, Another new appointment 
at Michigan is that of ERNEST FRANK 
MASUR, associate professor of civil engi- 
neering at Illinois Institute of Technol- 
ogy. He has been named associate pro- 
fessor of engineering mechanics. 
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EUGENE ALLEN, senior research chemist 
at the Bound Brook Research Labora- 
tories of American Cyanamid Co., has 
been named editor of the Inter-Society 
Color Council News Letter. His predeces- 
sor was I. H, GODLOVE, editor from 1937 
until his death last August. The Inter- 
Society Color Council is an organization 
that coordinates the work in color that 
is being done by its 23 member-bodies 
and various working committees. 


LESTER 0, KRAMPITZ, professor of mi- 
crobiology and director of the depart- 
ment of microbiology at Western Reserve 
University medical school, has been 
granted a Fulbright award to teach and 
conduct research with Feodor Lynen in 
Munich, Germany, for the next academic 
year. He will sail on 13 July, going first 
to Brussels to attend the 3rd _ Interna- 
tional Congress of Biochemistry. 


The following are among those who 
have recently received honorary doctoral 
degrees. 

University of Vermont and State Agri- 
cultural College: ALAN T. WATERMAN, 
director of the National Science Foun- 
dation. 

University of Miinster, Westphalia, 
Germany: GEORG VON BEKESY, Psycho- 
Acoustic Laboratory, Harvard Uni- 
versity. 

University of Michigan: £. K. JANAKI 
AMMAL, director, Central Botanical 
Laboratory, Botanical Survey of India, 
Lucknow. 

North Dakota State College: NEWELI. 
P. BECKWITH, vice president and general 
manager, Rinshed-Mason Paint Co. of 
Canada, and vice president and tech- 
nical director of its United States branch; 
WILLIAM F. SUDRO, former dean of the 
School of Pharmacy, N.D.S.C. 

University of Pennsylvania: FRANK- 
LIN DAVID MURPHY, chancellor of the 
University of Kansas; KARL S. LASHLEY, 
director, Yerkes Laboratories of Primate 
Biology, Harvard University; wiLL1AM B. 
SHOCKLEY, research director, Weapons 
System Evaluation Group, Department 
of Defense, and director of transistor 
physics research, Bell Telephone Labo- 
ratories. 

University of Stockholm, Sweden: 
WALLACE D. ARMSTRONG, head of the de- 
partment of physiological chemistry, 
Medical School, University of Minne- 
sota. 

Bucknell University: JOHN s. BUR- 
LEW, assistant director, Franklin Insti- 
tute of the State of Pennsylvania. 

Kenyon College: GEQRGE W. BEADLE, 
chairman of the division of biology, Cali- 
fornia Institute of Technology, and 
president of the AAAS. 

Union College: CARYL P. HASKINS, 
president-elect of the Carnegie Institu- 
tion of Washington and the Haskins 


Laboratories, Inc.; ROBERT LEBARON, 
former assistant to the Secretary of De- 
fense for atomic energy. 

Alfred University: w. H. SEBRELL, jR., 
director, National Institutes of Health. 

Massachusetts College of Pharmacy: 
JOHN T. MURPHY, chief pharmacist of 
Massachusetts General Hospital and con- 
sultant to the Gray Pharmaceutical Co., 
Inc. 


Necrology 


IVERS SHEPARD ADAMS, 81, authority on 
salmon and waterfowl, Hardwick, Mass., 
11 June; GEORGE H. ALEXANDER, 53, psy- 
choanalyst, former director of Butler 
Hospital, Providence, R.L, 29 Apr.; 
HARVEY 8S. ALLEN, 48, professor of sur- 
gery at Northwestern Medical School 
and attending surgeon at Passavant and 
County Hospitals, Chicago, 30 May; 
LEOPOLD ARzT, head of the Dermatologic 
Institute at the Vienna University Clinic, 
Vienna, Austria, 21 May. 

ROBERT W. BOYLE, 71, former professor 
of physics and dean at the University of 
Alberta, former director of the division 
of physics and electrical engineering for 
the National Research Council of Can- 
ada, London, England, 18 April; Joun 
L. Buys, 58, professor of biology and 
chairman of the department at St. Law- 
rence University, Canton, N.Y., 24 May. 

AARON S. CANTOR, 70, cardiologist, 
Scranton, Pa., 18 Apr.; JOHN D, CLAIR, 
Sr., 67, civil engineer with Nicholson Co. 
of New York, Hohokus, N. J., 23 Apr.; 
D. DALE CONDIT, 69, geologist, retired from 
Standard-Vacuum Oil Co. of New York, 
Stamford, Conn., 6 May. 

WALTER F. DEARBORN, 76, pioneer in 
educational psychology and emeritus 
professor of education at Harvard Uni- 
versity, St. Petersburg, Fla., 21 June. 

CLARENCE LEE FURROW, 58, professor 
of biology at Knox College, Galesburg, 
Ill., 9 Mar. 

EDWARD J. HEALEY, 53, chemical engi- 
neer, productions manager of Fiske 
Brothers Refining Co. of Newark, N.J., 
Elizabeth, N. J., 13 June; pump e. 
HENDERSON, 53, head of the department 
of economics and business at Wilmington 
College, former president of Western 
College of Women, Wilmington, Ohio, 
26 Apr.; LIEBMAN HERSH, 73, professor 
of demography and statistics at the Uni- 
versity of Geneva, Geneva, Switzerland, 
9 June. 

RICHARD JAHIEL, 56, physician and re- 
search gastroenterologist and immun- 
ologist, New York, 31 May; HILTON IRA 
JONES, 72, research chemist, former pro- 
fessor of chemistry at Dakota Wesleyan 
University and Oklahoma Agricultural 
and Mechanical College, Wilmette, IIl., 
2 May. 

JULIUS I. KLEPPER, 74, former clinical 
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professor of otolaryngology at the New 
York Polyclinic Medical School and 
Hospital, author, New York, 15 June. 

PHILIP LADIN, 46, surgeon, teacher of 
surgery at New York Polyclinic Medi- 
cal School and at New York Medical 
College’s Flower and Fifth Avenue Hos- 
pitals, New York, 27 Apr.; BASILLA B. 
LIPETZ, associate professor at Albany 
Medical College and attending psychia- 
trist at Albany Hospital, Albany, N.Y., 
26 May; OSWALD s. LOWSLEY, 70, pioneer 
urological surgeon and former director of 
the department of urology, James Bu- 
chanan Brady Foundation, at New York 
Hospital, New York, Stamford, Conn., 
3 June. 

RODERICK PEATTIE, 63, professor of ge- 
ography at Ohio State University, au- 
thor, Columbus, Ohio, 18 June. 

JOSEPH L. former clinical 
professor of osteopathy and clinical di- 
rector at the Philadelphia College of 
Osteopathy, Santa Ana, Calif., 13 June. 

GEORGE F. SHIRRAS, 69, former profes- 
sor of economics at Gujarat College and 
the University of Bombay, former direc- 
tor of statistics for the government of 
India, Aberdeen, Scotland, 23 June; 
ALEXANDER SINCLAIR, specialist in thy- 
roid surgery, Sault Ste. Marie, Ont., 
Canada, 29 May; WALDO E. STEIDTMANN, 
59, chairman of the department of biol- 
ogy at Bowling Green State University, 
Toledo, Ohio, 23 June; JAMES STOLLER, 
97, retired professor of geology at Union 
College in Schenectady, N.Y., Bamberg, 
S.C., 5 June. FRANK TRITSCHLER, 56, 
chemist with Merck & Co., Union, N.J., 
15 June; RUFUS E. ZIMMERMAN, 68, 
physical chemist, former vice president 
of research and technology and retired 
chairman of the research policy com- 
mittee of the United States Steel Corp., 
Summit, N. J., 21 June. 


Education 


"The National Agricultural Extension 
Center for Advanced Study, supported 
initially by a W. K. Kellogg Foundation 
grant of $1,239,000, wiil be established at 
the University of Wisconsin College of 
Agriculture. The foundation funds will 
be used from 1955 to 1961 for advanced 
training in agricultural extension educa- 
tion. The opening of the center is sched- 
uled for September. 

The center is expected to be concerned 
with four problem areas: (i) an effective, 
more standardized program of extension 
personnel training and management; (ii) 
a more systematic, dynamic approach to 
the problem of extension program plan- 
ning, execution, and evaluation; (iii) the 
improvement of organizational relation- 
ships of extension services, both external 
and internal; (iv) the lack of a complete 
up-to-date evaluation and assessment of 
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the functions and responsibilities of the 
Cooperative Extension Service. 

Initial efforts of the center, the pro- 
posal indicates, will be in personnel train- 
ing and management, extension program 
planning, and in organizational relation- 
ships. There will be academic training, 
short courses, workshops, conferences, 
and research at the center itself; pilot 
studies and demonstrations elsewhere; 
and a system developed for making the 
findings of the center available through- 
out the agricultural extension field. Cen- 
ter personnel will include a director and 
three associates, several staff members 
and secretarial assistants. 

The plan of Kellogg Foundation sup- 
port calls for declining aid through seven 
years until the cooperating institutions 
take over full support in the eighth year. 
Cooperating in the project, in addition to 
the Kellogg Foundation and the Univer- 
sity of Wisconsin, are the Land-Grant 
Association, the 51 Extension Services 
throughout the country, and the Federal 
Extension office. 


® Ohio State University is offering a new 
degree, a bachelor of science in physical 
therapy. 


®™ The Army Medical Service is conduct- 
ing its postgraduate course on the medi- 
cal care of atomic casualties at Walter 
Reed Army Medical Center, Washington, 
six times in the fiscal year that began 
1 July instead of the four times such 
classes have been held in previous years. 

This is being done to meet the greatly 
increased demand from civilian physi- 
cians throughout the country for admis- 
sion to the sessions. The past year marked 
the first time representatives of the Amer- 
ican Medical Association, the medical 
schools, and allied health agencies were 
admitted to the course, which is given in 
the Army Medical Service Graduate 
School. 

Since a strict quota is maintained 
under an allotment system, applications 
for attendance from physicians or other 
qualified professional personnel must be 
made through their respective affiliations. 
In addition to the American Medical 
Association and the professional schools, 
these affiliations include the U.S. Public 
Health Service, the Federal Civil Defense 
Administration, the Veterans Administra- 
tion, and the Armed Forces medical serv- 
ices. Reserve medical officers may apply 
through the chief of their military dis- 
trict to the Commanding General of the 
appropriate Army area, 

Applicants are required to file their 
requests four weeks in advance of the 
course date desired. Dates for the six 
courses of the year are 11-16 July (en- 
rollment completed); 12-21 Sept.; 5-14 
Dec.; 30 Jan.-8 Feb.; 19-28 Mar.; and 
4-13 June. Lodging and travel expenses 


= 


for those attending the course are borne 
by the individual or the organization he 
may represent. Clearance for contact 
with atomic energy information is un- 
necessary, for the course membership is 
entirely professional and the material 
used is unclassified. 


® Approval of a Ph.D. program in psy- 
chology at Wayne University has recently 
been announced by C. M. Louttit, chair- 
man of the university’s psychology de- 
partment. The psychology program will 
begin next September with limited en- 
rollment, There are at present 29 pro- 
grams leading to a doctorate at the uni- 
versity. 


Grants, Fellowships, and Awards 


©The Theobald Smith award of $1000 
and a bronze medal, which has been given 
10 times since 1937 by Eli Lilly and Co., 
of Indianapolis, Ind., under the auspices 
of the AAAS, will be presented during 
the association’s 122nd meeting, to be 
held in Atlanta, Ga., 26-31 Dec. 

Nominations are now being requested 
for the award. They must be made by 
fellows of the AAAS and should be sent 
to the secretary of the section on medical 
sciences, Allan D, Bass, Department of 
Pharmacology, Vanderbilt University 
School of Medicine, Nashville 5, Tenn. 
Nominations should be accompanied by 
full information concerning the nominee’s 
personality, training, and research work. 

The prize is given for “demonstrated 
research in the field of the medical sci- 
ences, taking into consideration inde- 
pendence of thought and originality.” 
Any United States citizen who was less 
than 35 years of age on 1 Jan. 1955 is 
eligible. The research is not to be judged 
in comparison with the work of more 
mature and experienced investigators. 

Nominations must be received before 
I Sept. The secretary requests that six 
copies of all data be submitted. The vice 
president of Section N of the Association 
and four fellows will form the committee 
of award. 


© According to the results of the Insti- 
tute of International Education’s survey, 
5036 foreign physicians from 84 countries 
are training in American hospitals as in- 
terns or residents. The physicians sur- 
veyed for this report are all training in 
hospitals approved by the American 
Medical Association, and intend to return 
to their home countries after completion 
of training. 

More than one-fourth of the visiting 
doctors come from Far Eastern countries; 
Latin Americans, and Europeans each 
represent one-fourth of the total. Citizens 
of 10 countries make up two-thirds of the 
total: the Philippines, China, India, and 
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Korea in Asia; Turkey in the Near East; 
Germany and Italy in Europe; Mexico, 
Cuba, and Canada in the Western Hemi- 
sphere. The most frequently mentioned 
specialties are general surgery and gen- 
eral medicine. 

Twelve percent of the foreign physi- 
cians are women, a higher ratio than that 
of women to men physicians in the 
United States. Of the foreign doctors 
here, Asian nationals include the highest 
percentage (21 percent) of women. 


® Nearly $350,000 will be made available 
to 39 institutions of higher education in 
1955 by Shell Companies Foundation, 
Inc. The foundation administers dona- 
tions made by Shell Oil Co. and its sub- 
sidiaries for the support of education 
and various philanthropies. Shell has 
provided $1,500,000 for 407 fellowships 
and 89 research grants since the program 
was started in 1947. 

The foundation’s 1955 program again 
emphasizes the training of scientists and 
the development of advanced scientific 
and allied knowledge. However, a large 
part of the funds will go to the recipient 
institutions for their unrestricted use. The 
funds designated directly for fellowships 
and research grants in a science or other 
field will be assigned and administered 
by the schools within those broad fields. 

Under the program, 49 fellowships will 
be made available to 36 institutions for 
postgraduate education. They will sup- 
port studies in the following fields: busi- 
ness administration, chemical engineer- 
ing, chemistry, geological engineering, 
geology, geophysics, mechanical engineer- 
ing, non-nuclear physics, petroleum pro- 
duction engineering, and plant science. 

Each fellowship will provide a fixed 
stipend of $1500 to the student (who 
will be selected by the school), pay tui- 
tion and fees, provide cost of education 
supplements up to $500 to the institution, 
and, in schools not supported by taxes, 
provide an additional supplemental grant 
of $500. In aggregate, the 49 fellowships 
will have a value of $125,000. 

The fellowships will be awarded, when 
practicable, to students nearing comple- 
tion of their postgraduate work who plan 
to practice their professions in the United 
States. No obligations concerning future 
employment will exist for either Shell or 
fellows. 

A larger part of the fund will go for 
20 research grants to 15 institutions. The 
nine designated fields are chemistry, 
chemical engineering, engineering me- 
chanics, geology, geophysical engineering, 
mathematics, mechanical engineering, 
metallurgy-corrosion, and physics. 

In the case of each grant, Shell will 
provide a basic fund of $5000 for a study 
chosen by the school and a supplemental 
grant of $2500. The extra donation may 
be applied by the school to any cam- 
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pus expense—whether the need is for 
salaries, equipment, plant or any other 
—and it need not relate to the re- 
search project. The institutions will be re- 
quested to give the foundation a report 
on the use of the funds. The total value 
of these 20 research grants is $150,000. 

In addition, the foundation’s higher 
education funds will provide contribu- 
tions to plant and capital funds of se- 
lected institutions and to national educa- 
tional groups. These include the National 
Fund for Medical Research, the National 
Science Teachers Association, and the 
United Negro College Fund. 


® The Association of Universities of the 
British Commonwealth has published a 
pamphlet, United Kingdom Postgraduate 
Awards, listing postgraduate and research 
awards at Commonwealth universities 
tenable by students from overseas. It also 
lists some of the more important awards 
available overseas to United Kingdom 
graduates. The pamphlet is designed as 
an appendix to the Commonwealth Uni- 
versities Yearbook 1955, which was pub- 
lished in May. For copies, write to the 
association, 36 Gordon Square, London, 
WC. 1. 


@In appreciation of the successful 10- 
year program of the National Sanitation 
Foundation, Ann Arbor, Mich., in bring- 
ing representatives of official health 
agencies together with members of its 
industry to improve sanitation for the 
benefit of all, the Food Service Equip- 
ment Industry, at its annual meeting’ in 
May at Chicago, presented a special 
award of merit to the foundation. Walter 
F. Snyder, N.S.F. executive director, ac- 
cepted the award for the foundation. 


"The American Cyanamid Co. has an- 
nounced that 17 undergraduate scholar- 
ships and 14 graduate fellowships will 
be awarded in chemistry and chemical 
engineering for the academic year 
1955-56. Under the company’s under- 
graduate scholarship program, now in its 
second year, junior or senior students 
selected by their university or college 
authorities will receive $600 each for the 
academic year, while the school will re- 
ceive $300 for the unrestricted use of its 
chemistry or chemical engineering de- 
partment. 

Under the fellowship program, Cyana- 
mid will award $1500 plus full tuition 
and laboratory fees to graduate students 
in their final predoctoral year. Their 
school’s chemistry or chemical engineer- 
ing department will receive $300 for un- 
restricted use. 

In addition to the foregoing, Cyana- 
mid’s aid-to-education program is cur- 
rently providing funds in excess of $600,- 
000, annually in the form of grants-in-aid, 
scholarships, and fellowships at various 


colleges and universities, medical faculty 
awards, and direct contributions to the 
United Negro College Fund and the 
funds of other educational institutions. 


Miscellaneous 


"The following chemicals are wanted 
by the Registry of Rare Chemicals, Ar- 
mour Research Foundation of Illinois 
Institute of Technology, 35 W. 33 St., 
Chicago 16, IIL:  chlorotris(P-nitro- 
phenyl) methane; 3,4-dimethoxybenzoic 
acid; borazole; copper 2,4-dichloro- 
benzoate; 2,3-dimethylsuccinic acid (p 
or L); mesobilirubinogen; N-methyl iso- 
indole; anatabine; N-methyl anatabine; 
magnesium lauryl silicate; urushiol; 2,6- 
dimethylol-1,4-dicxane; quinuclidine; 
solanidine; 1-threonic acid; nitronium 
fluorosulfonate; B-carboxyadipic acid; 
7-nitrohydrindene; 2-aminocyclopen- 
tene-1; and N-(diethylaminoethy] )-N’- 
nitrosourea. 


"Muscular Dystrophy Associations of 
America, Inc., 39 Broadway, New York 6, 
is distributing to physicians, research 
workers, medical publications, and li- 
braries the proceedings of its Third Medi- 
cal Conference held in New York City 
last October. Attended by more than 400 
doctors, scientists, and laymen, the con- 
ference was the largest seminar on mus- 
cular dystrophy ever held. The proceed- 
ings were published by the American 
Journal of Physical Medicine. 

Among the leaders of the symposiums 
were Arthur S. Abramson of New York 
Medical College; D. Denny-Brown of 
Harvard University Medical School; 
Herbert S. Gasser of the Rockefeller In- 
stitute for Medical Research; Ralph W. 
Gerard of the University of Illinois; and 
John B. Griggs of Newington Hospital, 
Newington, Conn. 


"The multiplicity of medical journals, 
in a multiplicity of languages, has tended 
to prevent the easy dissemination of 
medical knowledge. Therefore, the Ger- 
man journal Deutsche medizinische 
Wochenschrift is now printing English 
and Spanish summaries of the original 
articles published in each issue. It is 
hoped that this will stimulate, among 
physicians in other countries who know 
little German, a livelier exchange of 
medical information with their German 
colleagues. For information, write to Dr. 
Walter Von Brunn, Herdweg 63, (14a) 
Stuttgart, Germany. 

Erratum: The first sentence of the news item, 
“cause of lung cancer” [121, 662 (6 May 1955)] 
is misleading because it does not state that the 
tests were carried out on mice. Kotin’s actual 
words were: “Air pollutants synthetically repro- 
duced in inhalation chambers resulted in a signifi- 
cantly greater yield of lung tumors in exposed 


mice when contrasted with those in pure air 
chambers.” 


71 


| q 


Reports and Letters 


Quantitative Analysis for 
Thorium by X-ray Fluorescence 


Techniques are being developed by the 
U.S. Geological Survey for the quantita- 
tive analysis of rocks, minerals, and ores 
for thorium by fluorescent x-ray analysis. 
This work is part of a program that is 
being conducted on behalf of the Divi- 
sion of Raw Materials of the U.S. Atomic 
Energy Commission. 

The method is a modification of the 
thorium method described by I. Adler 
and J. M. Axelrod [Anal. Chemistry 27, 
1002 (1955)}. It differs from their 
method in that (i) selenium is used in- 
stead of thallium as the internal standard 
and (ii) the samples are not briquetted. 

The equipment consists of an unmodi- 
fied Norelco x-ray spectrometer and plas- 
tic sample holders. These sample hold- 
ers fit into the sample holder supplied by 
the manufacturer. In the top of the plas- 
tic blocks there is a rectangular recess 34 
by 21 by 1 mm. 

Standards are prepared by grinding 
together for 2 hr in an agate mortar 2 g 
of reagent-grade ThO, and a matrix of 
ground silica and Fe,O,, 3:1 by weight; 
400 mg of silicon carbide No. 320; and 
40 mg of 10-percent elemental selenium. 
The silicon carbide aids in the grinding 
process by further reducing the particle 
size of the other constituents. The powder 


is packed in the plastic sample holder. 
The sample is then inserted into the con- 
ventional Norelco x-ray spectrometer, 
and three positions are measured— 
ThLa,, SeKf, and a nearby convenient 
background position. This background 
position is determined by scanning over 
the spectrum region of the ThLa, and 
SeK86 lines. The position is chosen by 
visual inspection of the graph. Using a 
LiF crystal, 29.5° was found to be a satis- 
factory background position in most 
cases. 

The background is subtracted from the 
intensities of the ThLa, and SeK® lines. 
The ratio of the intensities of ThLa, to 
SeKf, in counts per second, is plotted 
against a percentage of thorium (as the 
ordinate). The resulting curve is a 
straight line up to about 0.7 percent of 
thorium. 

Above about 0.7 percent of thorium, 
the curve deviates from linearity because 
of coincidence losses in the counting cir- 
cuits and poor resolution. This causes 
some ThLa, radiation to be counted as 
SeKf. Coincidence losses can be over- 
come by the use of apertures to reduce 
the counting rate to about 500 counts / 
sec. Adler has shown that better resolu- 
tion, but poorer sensitivity, can be ob- 
tained by using a quartz crystal instead 
of LiF. 

Samples are prepared in much the 


Table 1. Accuracy of fluorescent x-ray analysis for percentage of thorium 


Average of 
quantitative 
Synthetic spectro- Fluorescent 
Sample Quantitative Radio- spectrographic mihi x-ray 
spectrographic chemical uni analysis 
radio- 
chemical 
A, synthetic 0.10 0.10 
B, synthetic 0.02 0.023 
C, synthetic 0.032 0.037 
D, synthetic 0.32 0.324 
E, synthetic 0.75 0.71 
F, ore 0.63 0.61 0.62 0.64 
G, ore 0.49 0.47 0.48 0.48 
H, ore 0.66 0.66 0.66 0.80 
I, ore 0.34 0.38 0.36 0.43 
J, ore 0.52 0.70 0.61 0.75 
K, ore 0.43 0.51 0.47 ° 0.57 
L, ore 0.12 0.12 0.12 
M, ore 0.17 0.17 0.17 0.18 
N, ore 0.70 0.66 0.68 0.75 
O, ore 0.48 0.49 0.485 0.48 
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same fashion. To a 2-g sample, 40 mg of 
10-percent selenium in silica and 400 mg 
of SiC is added. This mixture is ground 
for 2 hr and is then measured in the 
same way as the standards. In each case, 
the background count is subtracted from 
the ThLa, and SeKf before computa- 
tion. 

The x-ray fluorescent analyses are 
compared with quantitative spectro- 
graphic analyses and with radiochemical 
analyses of the same samples in Table 1. 

One sample was packed into the holder 
and counted (ThLa,) six times. This 
process was repeated six times, yielding 
36 measurements. Variance was calcu- 
lated on these replicate analyses. The ac- 
tual quantity used was the time in sec- 
onds required to count 12,800 counts. 
The sample concentration was 0.215 per- 
cent of thorium. The standard deviation 
owing to packing, or more probably to 
sampling, was 0.72 sec. The error, or pre- 
cision standard deviation, was 0.32 sec. 
The total time for 12,800 counts was 
about 40 sec. Sampling and packing dou- 
bled the error caused by recounting 
alone. 

The error variance was calculated both 
on routine samples (ores) and on syn- 
thetic standards. Ores ranging from 0.4 
to 0.8 percent of thorium had a standard 
deviation of 0.026 percent of thorium, 
based on 18° of freedom. Ores in the 
range of 0.01 to 0.05 percent of thorium 
had a standard deviation of 0.0026 per- 
cent of thorium based on 12° of free- 
dom, Synthetic standards in the range of 
0.1 to 0.3 percent of thorium had a stand- 
ard deviation of 0.0042 percent of tho- 
rium based on 6° of freedom. In the 
range from 0.02 to 0.3 percent of thorium 
the standard deviation was 0.0026 per- 
cent thorium with 6° of freedom. 

Atan G. Kinc 
Pautine DuNTON 
U.S. Geological Survey, 
Denver Federal Center, Colorado 
27 April 1955 


Pathways of Glucose Metabolism 
in Corneal Epithelium 


It has been previously shown that in 
the corneal epithelium the direct oxida- 
tive pathway, or the hexose monophos- 
phate shunt, is an alternate route for glu- 
cose metabolism (1). It appears that in 
ocular tissues, such as the corneal epithe- 
lium and especially in lens (2), the shunt 
mechanism accounts for most of the CO, 
produced from glucose. Tc =pproximate 
the significance of the alternate pathway 
in the corneal epithelium, a comparison 
was made of the incorporation of C'™ 
from 1-C' and 6-C** glucose into CO, 
(3, 4) and lactic acid (5). 
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Table 1. Incorporation of glucose-C™ into CO, and C“*-lactic acid by corneal epithelium. 
The values are given as the mean + the standard error in counts per minute, per gram of 
wet weight, per 3 hr. The specific activity of 1-C’ and 6-C™ glucose was 480 counts/min 


umole. 

Determinations Total counts/min recovered Ratio 
Compound No. 1-C™ glucose 6-C™ glucose C-1/C-6 
CO, 12 3370+ 68 507+ 15 6.7 
Lactic acid 6 5330 + 221 8105 + 204 0.65 
Sum 8700 8612 


Bovine corneal epithelium (700 to 800 
mg) was incubated for 3 hr at 37.5°C 
with 20 umole/ml of glucose in 6.0 ml of 
Krebs-Ringer bicarbonate buffer equili- 
brated with a gas phase of 95-percent O, 
and 5-percent CO,. At the end of the in- 
cubation period the reaction mixture, 
contained in an_ erlenmeyer flask 
equipped with a side arm and center well, 
was acidified, and the CO, released was 
absorbed by a sodium hydroxide solution 
injected into the center well. 

Aliquots of the CO, recovered were 
analyzed for CO, content (6) and radio- 
activity. The radioactivity of CO, was 
counted as BaCO, with an end-window 
Geiger tube. The specific activity of 1-C™ 
and 6-C'* glucose was 480 counts/min 
umole and was determined by the com- 
bustion method of Van Slyke and -Folch 

7). The amount of lactic acid recovered 
after incubation was measured by the 
method of Barker and Summerson (8). 
The specific activity of the lactate was 
determined after oxidation to acetalde- 
hyde and was counted as the dimedon- 
acetaldehyde complex (9). To employ 
this method it was necessary to remove 
* glucose from the reaction mixture. This 
was accomplished by deproteinizing the 
reaction mixture with 10-percent  tri- 
chloroacetic acid. 

The resulting supernatant, neutralized 
to pH 5 to 6, was then placed on a Dowex 
1 (chloride) column 30 by 1.2 cm. The 
column was washed with 1 lit of water to 
remove all traces of the isotopic glucose. 
Upon subsequent elution with 0.01N 
HCl, the lactic acid was recovered within 
a 50-ml fraction, and without further 
treatment it was oxidized according to 
the method of Brin [9). 

The reaction mixtures from two ex- 
periments were usually pooled to give a 
sufficient amount of lactate (60 umole) 
for this determination. As a control of 
this method, nonradioactive lactate was 
separated from a simulated reaction mix- 
ture containing isotopic glucose, and no 
radioactivity was detectable when the re- 
covered lactate was converted to the 
dimedon-acetaldehyde complex. 

The results of the experiment when 
corneal epithelium was incubated with 
either of the two isotopic forms of glu- 
cose are shown in Table 1. 
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As is shown in Table 1, the ratio of 
CO, from 1-C'* glucose/6-C™ glucose 
of 6.7 indicates that there does occur a 
preferential cleavage of the C-1 of glu- 
cose in contrast to C-6, If glucose were 
metabolized via the glycolytic and citric 
acid pathways exclusively, a ratio of 1 
would have been observed. It appears 
that the shunt mechanism is particularly 
active in the production of CO, in this 
tissue. That this is the case, even though 
most of the glucose is metabolized via 
the glycolytic scheme, suggests that the 
citric acid cycle is relatively inactive in 
this tissue. 

From the amount of radioactivity in- 
corporated into lactic acid, as shown in 
Table 1, it is apparent that there exists 
an active glycolytic pathway, and an ap- 
proximation of the relative extent of this 
route and the shunt mechanism is pos- 
sible. Since the C-1 of glucose is oxidized 
directly to carbon dioxide in the shunt 
mechanism, it would appear that the 
5330 counts/min recovered in the lactate 
from 1-C™ glucose is derived solely by 
the glycolytic route. An identical amount 
of radioactivity in lactate must be fur- 
nished by glycolysis when 6-C'* glucose 
is the substrate, and the additional 
amount observed is that derived from the 
direct oxidative pathway. Therefore, the 
ratio of C™-lactate from glucose/ 
6-C™ glucose of 0.65 can be taken as the 
approximate fraction of glucose metabo- 
lized via the glycolytic pathway. It ap- 
pears that about 65 percent of the glucose 
is metabolized via the conventional gly- 
colytic scheme and 35 percent by the 
shunt mechanism. 

It is of interest to note that the sum of 
radioactivity incorporated into carbon 
dioxide and lactic acid is identical from 
the two forms of labeled glucose. This 
indicates that in this tissue, the inter- 
mediates of the direct oxidative pathway 
do not accumulate to any appreciable 
extent, Furthermore, it must mean that 
the triose phosphates formed in the shunt 
mechanism are eventuaJly converted to 
lactic acid. 

In the corneal epithelium, even though 
most of the glucose is metabolized by 
the glycolytic pathway, the presence of 
the hexose monophosphate shunt is in- 
dicated because a preferential oxidation 


of the C-1 of glucose occurs. Moreover, 
since the citric acid cycle appears slug- 
gish, the shunt mechanism probably plays 
a more conspicuous role in the production 
of biological energy in the cornea than 
it does in other mammalian tissues. 
J. H. Kevosnrra 
T. Masurat 
M. HELFAntT 
Howe Laboratory of Ophthalmology and 
Department of Biochemistry, Harvard 
Medical School, Boston, Massachusetts 
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Acclimation of the Critical 
Thermal Maximum of the 
Reptile Urosaurus ornatus 


Experiments were designed for pre- 
liminary investigation of acclimation of 
temperature tolerance in a reptile, the 
small lizard Urosaurus ornatus linearis 
Baird. The relatively small sample sizes 
(N=12-15) have proved adequate. A 
total of 45 individuals was used, includ- 
ing young and adults in the body-weight 
range of 1.26 to 4.85 g. Measurements 
were restricted to those for the upper 
lethal temperature range. 

In such investigation it is useful to ex- 
plore two different but related expres- 
sions of temperature tolerance—that is, 
the critical thermal maximum, or incipi- 
ent upper lethal temperature, and the re- 
sistance time. General methods currently 
used for determining such values for 
fishes were not employed (/ ). In the pres- 
ent work, the critical thermal maximum 
was first determined (= 43.1 +0.25°C); 
afterward the resistance time at 44.0°C 
was measured. Resistance time at a given 
constant temperature may be given as the 
arithmetic mean, or the geometric mean, 
survival time. The animals were tested 
singly in air in 100-ml-capacity glass 
tubes, immersed in an electrically heated 
and stirred water bath, with air supplied 
through coils of immersed copper tubing. 
In tests for the critical thermal maxi- 
mum, the animals were started at 39°C 
and the temperature was raised 0.5°C 
every 30 min. The animal's body tem- 
perature reached the new environmental 
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temperature within 5 min of the change 
of bath temperature. Fresh animals from 
the field (field controls) were main- 
tained 1 to 2 days at room temperature 
(22° to 26°C) prior to testing. Experi- 
mental animals were kept at the constant 
temperature of 35°C for 7 to9 days (the 
acclimation period used) prior to testing. 
All lizards were collected in Sabino Can- 
yon, near Tucson, Ariz., during April and 
May. 

The critical thermal point of locomo- 
tory disability in U. ornatus under such 
experimental conditions is readily ob- 
served, in order to allow a respectable 
degree of accuracy for determination of 
the critical thermal maximum for the in- 
dividual. The concept of the critical 
maximum and critical minimum of 
Cowles and Bogert (3) for a population 
may be modified so that either measure- 
ment may be visualized as a value that 
is the arithmetic mean of the collective 
thermal points at which locomotory ac- 
tivity becomes disorganized and the ani- 
mal loses its ability to escape from con- 
ditions that will promptly lead its death. 


3 45.0} 
41.0 
CONTROLS HEAT- 
ACCLIMATED 
o 
z 
z 
4 100 
° L i 
GONTROLS HEAT- 
ACCLIMATED 


Fig. 1. Critical thermal maxima (°C) and 
resistance times (minutes) for the lizard 
U. ornatus linearis acclimated for 7 to 9 
days at 35°C. The significant differences 
are shown graphically by the wide spread, 
without overlap, of the white rectangles, 
which represent values of two standard 
errors on each side of the mean. One 
black and one white rectangle combined, 
on each side of the mean, represents one 
standard deviation. 
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M#210.0-19.5W 


30 

BODY WEIGHT (GRAMS) 
Fig. 2. Correlation of survival time with 
body weight for U. ornatus linearis. The 
four open circles represent the observa- 
tions (black dots) grouped with class in- 
terval widths of 0.5 g, yielding a regres- 
sion coefficient of M=215.7 — 22.6W, 
which is not significantly different from 
the regression coefficient of the unclassed 
observations. 


From the ecological and evolutionary 
point of view this is the lethal “point.” 

The means and their standard errors 
for the determinations of the critical 
thermal maximum in degrees centigrade, 
and their associated values of t and P, 
are as follows: Heat acclimated sample 
—44.5+0.17; controlsk—43.1+0.25; t= 
5.6, P< 0.001 (Fig. 1). 

The means, standard errors, t and P 
for the determinations of resistance time 
in minutes are as follows: Heat accli- 
mated sample—152.8 + 11.3; controls— 
76.4 + 6.7; t=5.8, P< 0.001 (Fig. 1). 

The fact of a well-marked acclimation 
of the critical thermal maximum of U. 
ornatus is clearly established by both sets 
of data, which are graphed in Fig. 1. It 
may be seen that there is a direct, rather 
than an inverse, relationship between the 
direction of acclimation change and the 
acclimating temperature. The acclimat- 
ing temperature used (35°C) is the mean 
of the normal activity range (eccritic 
mean) determined by us for the subspe- 
cies used (3). 

Figure 2 depicts the inverse relation- 
ship between resistance time and body 
size (and age) for acclimated animals. 
The smaller (younger) individuals show 
greater resistance when subjected to rela- 
tively high environmental and body tem- 
perature. Moreover, under the experi- 
mental conditions employed, the small 
individual is at a given body temperature 
slightly longer than the larger individual, 
because of the more rapid heating of the 
smaller individual as a result of its 
greater surface-to-volume ratio. 

The regression lines in Fig. 2 were 
fitted by the method of least squares. A 
hyperbolic curve has not, been fitted, 
simply because of the scatter distribution 
of the small sample (N=15). The cor- 
relation coefficient r is — 0.474 for the 
individual ungrouped plots; the correla- 


tion is significant. For the same data 
(Fig. 2), when they are grouped with 
class interval widths of 0.5 g, r becomes 
— 0.870, which is significant. 

It has thus been demonstrated (i) that 
the critical thermal maximum of the liz- 
ard U. ornatus is significantly modified 
by acclimation to temperature, (ii) that 
the relationship between acclimation and 
acclimating temperatures is direct rather 
than inverse, and (iii) that the resistance 
to heat death is greater in the smaller, 
younger individuals. 

After 7 to 9 days acclimation at a con- 
stant temperature of 35°C, the critical 
thermal maximum was increased by 
1.4°C, and the resistance time at 44°C 
was approximately doubled. 

Cuartes H. Lowe, Jr. 
J. Vance* 
Department of Zoology, 
University of Arizona, Tucson 
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Effect of N-m-Tolylphthalamic 
Acid on Tomato Flower Formation 


The N-arylphthalamic acids were 
first described by Hoffman and Smith 
[Science 109, 588 (1949) ] with regard to 
their influence in promoting fruit set in 
the tomato. We have subsequently found 
N-m-tolylphthalamic acid of practical 
value for promoting early fruit set of 
field-grown tomatoes when cool nights 
often prevent normal pollination of the 
first flowers. 

In the spring of 1954, this chemical 
at a concentration of 200 parts per mil- 
lion (ppm) was applied to the foliage 
of eight tomato varieties in an attempt 
to promote early fruit set under green- 
house conditions. Three consecutive 
sprays were applied at approximately 
2-wk intervals at anthesis of each of the 
first three clusters. Since environmental 
conditions were favorable, no influence 
of the chemical on fruit set was noted. 
However, it was observed later that the 
number of flowers, beginning with the 
fourth cluster of treated plants, was 
strikingly increased. This increase in 
flowers was accompanied by greater num- 
bers of fruit on the fourth to seventh 
clusters (Table 1). 

A field study during the summer of 
1954 on 40 tomato varieties included 
both determinate and _ indeterminate 
types. During flowering of the first clus- 
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Table 1. Effect of N-m-tolylphthalamic acid (200 ppm) applied at anthesis of the first, 
second, and third flower clusters on the number of flowers and fruit in successively de- 


veloping clusters of the tomato 


Cl Flower number Fruit set 
uster 
No. Control Treated Increase Control Treated Increase 

1 7.3 7.2 - 0.1 7.1 7.2 0.1 
2 7.2 8.0 0.8 6.9 t.2 0.3 
3 6.7 8.4 1.7 6.3 6.3 0.0 
4 7.4 11.7 4.3 6.1 5.5 - 0.6 
5 7.3 18.7 11.4 5.7 7.9 1.8 
6 6.8 20.6 13.8 5.8 9.1 3.3 
7 6.5 18.1 11.6 5S 10.9 5.6 

LSD 5% (Cluster x treatment) 5.4 1.5 

LSD 1% 7.1 1.9 


ters in June, three consecutive weekly 
applications of N-m-tolylphthalamic acid 
(200 ppm) were made to randomized 
rows in replicated blocks of all varieties. 
Although the normally determinate va- 
rieties were not appreciably affected, 
growth of the main axis of all indeter- 
minate varieties terminated by 25 July 
in clusters of 50 to more than 100 flow- 
ers, This effect on flowering in the field 
was more pronounced than that observed 
in the greenhouse and resulted in delayed 
maturity and a decrease in total produc- 
tion. 

Previous observations suggested that 
the visual effect of the chemical on 
flower number occurred approximately 6 
wk after treatment. Since anthesis of the 
first flower cluster on standard tomato 
varieties grown at night temperatures of 
approximately 60°F usually occurs 6 to 
8 wk after cotyledon expansion, treat- 
ment at an early seedling stage might 
affect the number of flowers differen- 
tiated in the first cluster. Groups of seed- 
ling tomato plants (var. Michigan State 
Forcing) were treated at cotyledon ex- 
pansion or 1 wk later with five concen- 
trations (50, 100, 200, 300, and 400 
ppm) of N-m-tolylphthalamic acid. The 
numbers of flowers differentiated in the 


Table 2. Effect of N-m-tolylphthalamic 
acid applied at cotyledon expansion and 
1 wk later on the number of flowers in the 
first cluster of the tomato 


1 week after 


Concentration Cotyledon cotyledon 
expansion 
Control 6.2 6.0 
50 ppm 5.9 7.0 
100 ppm 6.2 8.0 
200 ppm. 6.4 8.0 
300 ppm 5.7 9.1* 
400 ppm 5.7 9.1* 
Mean 6.0 


* Differ significantly from the control at the 1-per- 
cent level. 

+ Difference between early and late treatment sig- 
nificant at the 1-percent level. 
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first clusters are listed in Table 2. Treat- 
ment at cotyledon expansion had no 
effect on flower differentiation, but ap- 
plication of 300 ppm 1 wk later showed 
an increase in flower number that was 
significantly greater than that in the con- 
trols. The number of nodes preceding the 
first flower cluster, however, was not 
altered. Although the number of flowers 
was also increased by 400 ppm, the main 
axis tended to terminate with the first 
flower cluster. Observations of flower 
number in later developing clusters es- 
tablished that treatment 1 wk subsequent 
to cotyledon expansion affected only the 
number of flowers in the first cluster. 
Thus it appears that, in addition to 
promoting fruit set of the tomato plant, 
N-m-tolylphthalamic acid may influence 
flower formation in later developing 
clusters and if applied to young seedlings 
will increase flower number in the first 
cluster. It and other N-arylphthalamic 
acids are suggested for further studies of 
flowering and fruiting in higher plants. 
F. G, TeuBNer 
S. H. Wirrwer 
Journal Article No. 1752 of the Michigan 
Agricultural Experiment Station 
Department of Horticulture, Michigan 
State University, East Lansing 
8 April 1955 


Chalconatronite, a New 
Mineral from Egypt 


The occurrence of a new mineral, chal- 
conatronite, has been observed among 
the corrosion products of three ancient 
bronze objects from Egypt. The name is 
given in allusion to its composition as a 
double carbonate of copper and sodium 
from the Gr. chalcos, copper, and natron 
(Ar. natriin), the modern name for 
naturally occurring sodium carbonate. 
Two of the occurrences are from the hol- 
low interior bases of bronze figures of the 
Saite-Ptolomaic Period (663-630 B.c.), 
and the third is from the under surface 


of a bronze censer (Freer Gallery of Art, 
52.1) of the late Coptic Period of Egypt 
(before 8th century a.v.). Nothing is 
known about the exact origin of the 
bronzes in Egypt, but presumably they 
were long buried in the earth. 

Chalconatronite is found as a fine- 
grained, greenish-blue crust, associated 
with cuprite and atacamite. Chemical 
analysis of the product from the base of 
the first figure, a seated Sekhmet (lion- 
headed female deity) in the collection 
of the Fogg Museum of Art, Harvard 
University (No. 1943.1121a) shows the 
following percentages: Na,O, 20.0; 
CuO, 26.8; CO,, 29.5; H,O, 20.4; PbO, 
2.8; SiO,, 0.5; R,O,, 0.6; total, 100.6. 
The formula is Na,Cu(CO,),*3H,0O. 
The lead is an impurity derived from 
lead admixed with the parent metal, 
Cu-Sn bronze, The mineral is partially 
soluble in water with decomposition and 
completely soluble with effervescence in 
cold dilute acids. 

Chalconatronite is the sixth natural 
carbonate to be described that contains 
copper as an essential constituent. These 
include malachite, azurite, aurichalcite, 
rosasite and voglite. Of these only mala- 
chite, azurite, and the present species 
have been observed as alteration products 
on ancient metal objects. 

The crystals are probably monoclinic. 
Many are in the form of small, pseudo- 
hexagonal plates; others are lath shaped. 
The substance is highly birefracting and 
distinctly pleochroic. The optical proper- 
ties are n X= 1.483 (nearly colorless), 
n Y=1.530 (pale blue), n Z=1.576 
(blue); 2V large, probably positive; Z 
perpendicular to flattening of the crys- 
tals; Y parallel to elongation of the laths; 
Z/\c apparently very small. 

The hardness is low and the mineral 
tends to be a little chalky; specific grav- 
ity is 2.27 + .03. 

The x-ray powder diffraction pattern 
is sharp. The d spacings of the five strong- 
est lines, listed in order of decreasing in- 
tensity, are 6.92, 4.17, 3.68, 2.87, and 
2.42 A. 

The formation of chalconatronite ap- 
pears to result from the reaction of sur- 
face or subsoil waters carrying alkali car- 
bonates in solution, either directly with 
the copper alloy or with intermediate al- 
teration products, such as malachite or 
atacamite. Waters of this type character- 
ize the arid regions of Egypt. Conditions 
in the hollow interiors of bronze objects 
seem to favor the formation of unusual 
mineral types. 

Although this naturally occurring com- 
pound seems not previously to have been 
described, the corresponding artificial 
substance has long been known. A sum- 
mary account of the chemistry of the 
synthetic compound Na,Cu(CO,),° 
3H,O, first prepared by Deville in 1852, 
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is given by J. W. Mellor [Comprehensive 
Treatise on Inorganic and Theoretical 
Chemistry, vol. III, p. 276]. A product 
closely similar in chemical composition, 
particle characteristics, and optical prop- 
erties was made in this laboratory simply 
by grinding in a mortar copper acetate 
with a saturated solution of sodium car- 
bonate, filtering, washing, and drying. A 
fuller account is in preparation. 
FRONDEL 
Department of Mineralogy, Harvard 
University, Cambridge, Massachusetts 
RuTHERFORD J. GETTENS 
Freer Gallery of Art, 
Smithsonian Institution, 
Washington, D.C. 


12 April 1955 


Response of Nasal Epithelium 
to Odor Stimulation 


An in vitro preparation of nasal epi- 
thelium has been developed in order to 
study its response to odors in a most 
direct manner. (This work was sup- 
ported by a grant from the Armour Re- 
search Foundation and by the Research 
Council of Florida State University. ) 
The opossum contains a large yellow ol- 
factory area. A 2-cm? sheet of this tissue 
was carefully removed and placed in a 
flat lucite chamber that allowed one to 
dissect, under high magnification, the 
nerves from the richly innervated epi- 
thelium. The underside was supported by 
lucite except for a 1-cm? surface that 
could be exposed to either purified room 
air or one of a number of different odors. 

Recordings were made from very small 
branches of nerves. Mechanical stimula- 
tion of the tissue resulted in very large 
spikes, whereas only small spikes were re- 
corded in response to odors. These small 
nerves conducted spikes at about 0.4 
m/sec to 1.0 m/sec. Single fibers were 
rarely seen to respond at a frequency 
greater than 8 to 15 per second. 

Odors were obtained by allowing an 
air stream to pass over the surface of 5 
ml of odorous liquid contained in a 
50Q-ml erlenmeyer flask at the rate of 
30 ml/min. A portion of this stream 
was allowed to diffuse into the air 1 cm 
below the surface of the epithelium. 

Most preparations that contained a 
number of active fibers showed resting 
activity. Odors such a amyl acetate, ben- 
zene, cajeput, eucalyptus, leaf cloves, 
spruce, Florida orange, asafetida, 2-fur- 
aldehyde, and freshly ground coffee 
beans stimulated a number of such prep- 
arations, and the nerve activity increased 
markedly. 

The percentage increase in the number 
of spikes per second above resting activ- 
ity of a given preparation as various 
odors were presented for 30 sec is as fol- 
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lows: amyl acetate, 110; cajeput, 42; 
spruce, 27; Florida orange, 21; leaf 
cloves, 0; musk xylol, 0. A 5-min rest in 
purified air was given after each odor 
stimulation. High concentrations of amyl 
acetate may have a detrimental effect. 

A nerve bundle containing only a few 
active fibers reveals that one fiber may 
not respond to a given odor as well as 
another fiber, although this relationship 
may be reversed if a different odor is 
chosen. Figure 1 shows the response of 
a few-fiber preparation to various odors. 
Note that the same fibers do not respond 
to all the odors. 

The nasal epithelium in the olfactory 
region is innervated by both olfactory 
and trigeminal nerve fibers. The type of 
stimuli to which the preparation re- 
sponds and the slow conduction velocity 
of the nerves suggest that the recordings 
are from olfactory nerves. On the other 
hand, some nerve twigs contain a few 
large fibers that respond to mechanical 
stimulation, which suggests that trigemi- 
nal nerves may be involved. For these 
reasons, a live-rabbit preparation was 
devised so that the responses to odors 
could be recorded from the olfactory 


Fig. 1. The response of a few-fiber prepa- 
ration to various odors. Several minutes 
elapse between each record. Top to bot- 
tom: air, 2-furaldehyde, air, heptane, air, 
coffee, air. One-half-inch horizontal space 
represents | sec. 


Fig. 2. Response of olfactory nerve twig to 
odors inhaled during breathing under an- 
esthesia. Top to bottom: amyl acetate, 
benzyl benzoate, n-heptaldehyde, eucalyp- 
tus. One-half-inch horizontal space repre- 
sents | sec. 


nerves as they passed through the cribri- 
form plate (Fig. 2). Such results were 
compared with those recorded from 
known trigeminal nerves of the same rab- 
bit. Both of these nerves responded to 
most of the stimuli chosen. Therefore, 
the olfactory and trigeminal systems are 
much more similar in the type of stimuli 
to which they respond than was previ- 
ously realized. 

Lioyp M. Beier 

Don TuckKER 

Department of Physiology, 
Florida State University, Tallahassee 
23 March 1955 


Manometer Flask for Measuring 
Respiratory Quotients 


Although the methods presently avail- 
able for measuring respiratory quotients 
(RQ) provide insight into patterns of 
metabolic changes, they leave much to 
be desired, both in ease of manipulation 
and validity of the results (7, 2). With 
these methods the measurement of 
changes in the RQ over extended and 
varying periods of time on the same tis- 
sue sample is usually impossible (3). 

The techniques that permit the meas- 
urement of RQ rates at different or con- 
tinuous intervals, such as those described 
by Laser and Rothschild (4), Noyons, 
(5), Prop (6), Asprey (7) Wolf et al. 
(8), and Gaffron (9), require elaborate 
equipment and considerable manipula- 
tion. Other manometer flask modifica- 
tions that are used for RQ determina- 
tions measure the net oxygen uptake and 
carbon dioxide evolution over a period 
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of time. At the end of the study, the 
amount of carbon dioxide produced is 
determined by admitting alkali into the 
vessel (/0). In these latter methods, the 
assumption is made that the RQ is con- 
stant during the interval of measurement, 
a condition that is often not the fact 
(1, 4). To obviate these difficulties and 
to permit a rapid, valid measurement of 
the RQ, a modification of the standard 
Warburg flask has been developed for use 
with a constant-volume respirometer. 

The RQ measuring flask (//) permits 
the determination of the carbon dioxide 
production and the oxygen uptake of a 
single tissue sample during immediately 
adjacent intervals, thus eliminating the 
need for duplicate samples in two sepa- 
rate flasks. The flask (Fig. 1) has one or 
two hollow stopcock side arms into which 
folded filter paper and alkali are placed. 
These side arms replace the usual center 
well. The hollow stopcock has a large 
hole (bore) in one side that opens into 
the central chamber and exposes the ab- 
sorption surface of the filter paper to the 
vessel atmosphere. When the stopcocks 
are in the open positions, the flask meas- 
ures oxygen uptake in the same way that 
a standard flask with alkali in the center 
well does. When the stopcocks are closed, 
the flask serves as the pair member with- 
out alkali in the Warburg direct method 
(12). 

The procedure for determining the 
RQ involves the use of three different 
time intervals, the first two of which are 
equal in length, In the first interval, the 
stopcocks that contain KOH are opened 
into the chamber, and the change in 
pressure is proportional to the oxygen 
uptake; during the second interval, the 
stopcocks are closed off, and the change 
in pressure is proportional to the net 
effect of the carbon dioxide produced 
and the oxygen uptake. The change in 
pressure recorded on the manometer dur- 
ing these two intervals, together with the 
known vessel constants, permits the com- 
putation of the RQ (/3). In the third 
interval, the stopcock is again opened in 


Fig. 1. Manometer flask for measuring 
respiratory quotients. 
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Fig. 2. Effectiveness of RQ flask in absorb- 
ing carbon dioxide. (A) RQ flask with one 
alkali-containing stopcock; (B) standard 
flask with center well; (C) RQ flask with 
two alkali-containing stopcocks. The ves- 
sels were of 6- to 7-ml volume; similar re- 
sults were obtained with vessels of 20-ml 
volume. The main compartment contained 
0.5 mg of NasCO;; 0.25 ml of 10-percent 
oxalic acid was added from the side arm 
at zero time. Stopcocks contained 0.15 ml 
of 20-percent KOH and filter paper. The 
center well contained 0.05 ml of 20-per- 
cent KOH and filter paper. Bath tempera- 
ture was 30°C; Lardy-type Warburg, 
shaking at 112 oscillations/min. 


order to permit the absorption of the car- 
bon dioxide released during the second 
and third intervals; this sequence, start- 
ing with the first interval, may then be 
repeated. In principle, this procedure is 
similar to the one recommended for a 
flask by Gaffron (9). 

One recognized limitation of the stand- 
ard flask is the rate at which the alkali 
in the center well absorbs carbon diox- 
ide. Figure 2 compares the rate of carbon 
dioxide absorption in the RQ flasks with 
that in the standard Warburg flasks. It 
is apparent that the RQ flask with both 
stopcocks open is as efficient in carbon 
dioxide absorption as is the standard 
Warburg flask with KOH and _ filter 
paper in the center well. By using the 
procedure of Dixon and Elliott (/4), the 
time required to absorb a given volume 
of carbon dioxide may be computed. 
Thus, the shortest time interval can be 
determined for which each flask may suc- 
cessfully be used with a given rate of 
carbon dioxide evolution. In studies con- 
ducted upon germinating seeds at this 
laboratory, the rate of evolution of car- 
bon dioxide and of change in RQ has 
been well within the absorption capacity 
of all flasks in use. 

A more serious limitation of the stand- 
ard Warburg flasks, which is in part cir- 
cumvented by the use of these RQ 
flasks, is that certain tissues and cells give 
significantly different respiratory patterns 


and rates when they are in an atmos- 
phere in which the carbon dioxide ten- 
sion is reduced to zero (3). In the RQ 
flask the tissue is respiring in the absence 
of carbon dioxide for only the minimal 
amount of time required to measure the 
oxygen uptake; this is closer to the ideal 
situation than is the case in the usual 
Warburg direct method. 

Other suggested uses of the RQ flask 
are for the measurement or absorption 
of metabolically produced hydrogen (15) 
and for the measurement of ethylene pro- 
duction (/6): 

Precautions must be taken to acquire 
the technique of opening and closing the 
stopcocks without disturbing the posi- 
tions of the flasks on the manometers. 
But, as with other manipulative mano- 
metric procedures, only time, patience, 
and an awareness of the potential defects 
will permit the successful application of 
the instrument (17). 


Rosert STaNLey 
Forest Physiology, Laboratory, 
University of California, Berkeley 
THEoporRE TRACEWELL 
Microchemical Specialties Company, 
Berkeley, California 
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Geologic Application of a Test for 
Citrate-Soluble Metals in Alluvium 


One of us has described a procedure 
for determining the content of citrate- 
soluble heavy metals, principally zinc, 
copper, and lead, in geologic materials 
(1). This is a rapid and simple procedure 
readily adaptable to use in the field at 
the collecting site. 

Experiments with this test in 1953 in 
New Brunswick and the Gaspé Penin- 
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sula of Quebec, Canada, have shown that 
the citrate-soluble metal content of 
stream alluvium is a useful method of 
appraising the possibilities of mineral de- 
posits in the area upstream from the sam- 
ple site. Samples of alluvium may be 
taken either from the active bed of the 
stream or from terrace deposits. Field 
trials showed the presence of trains of 
alluvial material containing a higher- 
than-normal quantity of extractable 
metal for distances up to 4 mi, and in 
one case for 50 mi downstream from the 
deposits. The content of extractable 
metal depends to a certain degree on the 
grain size, organic content, and mineral 
composition of the sample as well as on 
the distance from the source. 

On the basis of these experiments and 
subsequent experience, regional surveys 
of the citrate-soluble heavy-metal con- 
tent of stream alluvium is recommended 
as a reconnaissance method of mineral 
exploration. 

Hersert HAWKES 
Department of Geology and Geophysics, 
Massachusetts Institute of Technology, 
Cambridge 
Bioom 
Department of Chemistry, 
Colorado School of Mines, Golden 
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Statistics 


As a nonstatistician user of statistical 
methods, I feel moved to reply to the 
communication from Frederick Sargent, 
II, [Science 121, 402 (18 Mar. 1955)]. 
There is a danger, in my opinion, that 
the very real case against indiscriminate 
use of correlation analysis may be stulti- 
fied by the continued citation of nonsense 
correlations to support it. That noncausal 
correlations do exist has already been 
adequately demonstrated. Offhand I can 
think of the correlation between birth 
rate and marriages in the Church of 
England, and that between stage of the 
Potomac River and street traffic flow in 
Washington, D.C., adduced respectively, 
I believe, by Pearson and Ezekiel. 

Actually, the correlations found are 
but formalizations of common-sense 
statements: “The summer months, when 
both precipitation and temperature are 
high (in Chicago) have shorter names 
than the others” (the “r” months have 
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provided centuries of oyster eaters with 
a handy mnemonic); “Both birth rates 
and church marriages have declined in 
England”; “Street traffic and river flow 
have similar diurnal variations.” 

It would be more useful to students to 
point out forcibly the need for a priori 
biological hypotheses for correlations to 
be tested than to produce further ex- 
amples of noncausal correlations, no 
matter how amusing. 

P. 
U.S. Fish and Wildlife Service, 
Washington, D.C. 
11 May 1955 


Steroid Anesthetic Agent 


Since Selye (/) and others reported 
the central depressant action of certain 
steroidal hormones, little attention has 
been given to the quantitative and quali- 
tative comparison of the anesthetic action 
of steroids and the commonly used anes- 
thetics. The possible use of this type of 
compound in clinical anesthesia led us 
to study the relationship of chemical 
structure to activity in a series of ster- 
oids. 21-Hydroxypregnane-3,20-dione so- 
dium succinate (hydroxydione) (2) was 
found to be the most promising of a 
number of water-soluble steroids. The 
marked anesthetic action, solubility in 
water, and lack of endocrine activity and 
other side effects have justified the evalu- 
ation of this compound in man as an 
intravenous anesthetic (3, 4). 

On intravenous injection, anesthesia is 
produced by hydroxydione in mice, rats, 
cats, dogs, and monkeys (5). In the 
mouse and rat the most striking features 
of hydroxydione are its remarkably high 
anesthetic potency, which equals that of 
Pentothal Sodium (thiopental sodium), 
and its therapeutic index, which greatly 
exceeds that of the thiobarbiturate (see 
Table 1). However, in cats, dogs, and 


Table 1. Comparative intravenous anes- 
thetic potencies of thiopental sodium and 
hydroxydione in mice 


LDx TI(LDs0/ 


Compound (mg/kg) (mg/kg) AD») 


21-Hydroxypreg- 

nanedione 

sodium 

succinate 

(hydroxy- 

dione ) 21.5 250 11.5 
Thiopental 

sodium 19.5 80 + 


monkeys, hydroxydione is not as active 
(milligram for milligram) as thiopental 
sodium is. In dogs, hydroxydione at 100 
mg/kg compares in effectiveness with 
25 mg of thiopental sodium. However, 
hydroxydione is much less toxic than 
thiopental sodium—three of seven dogs 
died after intravenous injection of 50 mg 
of thiopental sodium per kilogram of 
body weight, but only one of eight dogs 
died after intravenous injection of 300 
mg/kg of hydroxydione. 

Other advantages of the anesthesia 
produced are the relatively low degree of 
respiratory depression and rapid uncom- 
plicated recovery with minimum post- 
anesthetic depression. Little or no en- 
docrine activity can be demonstrated 
after administration of large doses of hy- 
droxydione to experimental animals (6). 

In view of the striking pharmacologi- 
cal effects of hydroxydione, it is of in- 
terest to reconsider the possible actions 
of endogenous hormones and their meta- 
bolites on the central nervous system, 
such as in central control of anterior 
pituitary secretion, where certain anal- 
gesics and hypnotics have been shown to 
exert marked effects. Other central ac- 
tions of hydroxydione, such as effects on 
brain metabolism (7) and electroshock 
threshold (8), as well as effects in com- 
bination with other drugs, are being in- 
vestigated and will be reported subse- 
quently. 


G. Lausacu 
S. Y. P’an 
H. W. Rupe. 


Chas. Pfizer and Company, 
Brooklyn, New York 
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Book Reviews 


Clinical versus Statistical Prediction. A 
theoretical analysis and a review of the 
evidence. Paul E. Meehl. Univ. of 
Minnesota Press, Minneapolis, 1954. 
x +149 pp. $3. 


As a clinical, as well as an experimen- 
tal, psychologist, the author confines him- 
self to an examination of the question 
posed by his title in the field of psychol- 
ogy. He defines statistical prediction as 
the mechanical combination of data for 
classification purposes and determination 
of a probability figure derived from em- 
pirical relative frequencies. Clinical pre- 
diction proceeds through the formulation 
of a psychological hypothesis about the 
individual, perhaps in a psychiatric staff 
conference, That is to say, clinical pre- 
diction is characterized by nonmechani- 
cal combination of given data. The 
author, in this volume, is not concerned 
with a comparison of the usefulness of 
psychometric and nonpsychometric data 
for predictive purposes. 

Paul Meehl takes great care in exam- 
ining, in principle, the special predictive 
activity of the clinician, particularly in 
the conduct of the clinical interview. He 
disagrees with the position of T. R. Sar- 
bin that clinical prediction is fundamen- 
tally actuarial. Instead, he suggests that 
high-level clinical hypothesizing is akin 
to the psychological processes involved 
in the creation of scientific theory. How- 
ever, Meehl is aware that his argument is 
not quite as solid as might be desired. 

There is a chapter devoted to a thor- 
ough review of the surprisingly scant lit- 
erature of empirical comparisons be- 
tween clinical and statistical prediction. 
In the narrow range of problems studied, 
the statistical approach shows itself 
somewhat superior to the clinical, al- 
though optimum statistical weighting 
procedures frequently are not used. Much 
remains to be done to determine the 
proper domains of statistical prediction 
on the one hand and clinical prediction 
on the other, Meehl’s present conclusion 
is that the statistical method is prefer- 
able, when socially defined outcomes, 
such as duration of disease or success in 
training, are to be predicted. In any case, 
although we may choose the nonactuarial 
approach under certain circumstances, it 
has to be validated by the use of statisti- 
cal methods. 
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This book, although written in an in- 
formal, pleasant style, contains much 
technical material of primary interest to 
the psychologist; however, persons fac- 
ing similar problems in other fields, as 
for instance in medicine, will also benefit 
from this fair-minded, stimulating clari- 
fication of a thorny issue. 

Lee HERRERA 
Department of Medical Statistics, 
New York University College 
of Medicine 


Pharmacology in Medicine. A collabora- 
tive textbook. Victor A. Drill, Ed. Mc- 
Graw-Hill, New York—London, 1954. 
xii + 87 chapters + index. Illus, $19.50. 


Pharmacology in Medicine is a colla- 
borative textbook and reference edited by 
Victor A. Drill, lecturer in pharmacol- 
ogy, Northwestern University Medical 
School, formerly professor of pharma- 
cology, Wayne University College of 
Medicine. It includes contributions and 
discussion presented by some 81 authori- 
ties in their respective fields of speciality. 

It is presented in a uniformative and 
authoritative method for quick reference 
by students, physicians, and other mem- 
bers of the allied professions alike. The 
clinical approach is outstanding in of- 
fering to the students and members of 
the profession an opportunity to keep 
abreast of virtually the most recent ad- 
vances in therapeutics and to acquire the 
basic principles and theories necessary 
for rational use of drugs in current use 
as well as a knowledge for the evalua- 
tion of those to be introduced later. 

The system used for numbering pages 
is something relatively new. Each chapter 
is numbered as a separate entity by chap- 
ter and page, for example, 1/1, 1/2, 1/3, 
2/1, 2/2, 3/1, 3/2, and so forth. This 
method of numbering has the advantage 
of grouping related material by page 
numbers, as well as by chapter heading, 
and facilitates reference. 

It is closely correlated with the re- 
lated medical sciences in scope. The 
most recent and important advances in 
medicine serve as a basis for the inter- 
pretation of action and uses of drugs. 
The application of pharmacodynamics to 
therapeutics is emphasized. Among the 
recent additions in books of this sort 


under chapter headings are “General 
anesthesia: intravenous agents,” “Drugs 
in epilepsy and hyperkinetic states,” 
“Veratrum alkaloids,” “Insecti-ides, ro- 
denticides and agricultural poisons,” 
“Oral and intravenous feeding.” 

In addition to the specific chapters 
mentioned, ideas are expressed on anti- 
carcinogenic agents and others that have 
not found extensive therapeutic use. De- 
scription of newer concepts and/or cor- 
relative data is presented under one 
heading in chapters on “Drug addic- 
tions,” “Respiratory reflexes during anes- 
thesia,’ “The role of the skeleton in 
pharmacological and toxicological re- 
sponses.” 

The organization of the book, for the 
most part, is in the standard manner ac- 
ceptable to students and practitioners. 
The chapter on prescripiton writing and 
drug preparation is well presented and, 
at the same time, presented in light of 
current trends and practice. 

The contributors assembled by the edi- 
tor are stimulating and informative and 
detailed in their outlook and their meth- 
ods of presentation. All information is 
well documented and evaluated. This 
should easily become recognized as an 
important book, especially to the stu- 
dents of pharmacology, medicine, and 
dentistry, 

Hurp M. Jones, Jr. 
School of Pharmacy, 
Texas Southern University 


Standard Values in Nutrition and Me- 
tabolism. E. C. Albritton, Ed. Saun- 
ders, Philadelphia—London, 1954. xiii + 
380 pp. Illus. Paper. $6.50. 


Like the pockets of a typical healthy 
boy, this impressive monograph is packed 
full of a large variety of things, many of 
which may seem to be somewhat unre- 
lated. Nevertheless it must be concluded 
that the monograph will serve a useful 
purpose through the concise assemblage 
of enormous amounts of information. 

The work was compiled from the con- 
tributions of more than 800 specialists in 
widely varied fields of the biological sci- 
ences, There are 223 pages of tables and 
16 pages of diagrams covering the nutri- 
ents necessary for plants, fungi, yeasts, 
bacteria, protozoans, invertebrates, verte- 
brates, and so forth; nutrients utilized by 
various animal forms and plant forms; 
daily nutrient allowances for man, dog, 
rat, and a host of other animal forms; 
diets and culture media for a great va- 
riety of animals; culture media and fer- 
tilizers for various plants; nutrient and 
energy values of foodstuffs and feedstuffs; 
signs of nutrient deficiencies and excesses; 
pathways of metabolism; end-products 
of metabolism; rates of respiration; and 
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various other topics. Moreover, there is 
an extraordinarily large number of refer- 
ences that are so successfully linked to 
the tables that the source of specific items 
in the tables can be readily identified. 

The enormous effort that created this 
monograph was under the joint sponsor- 
ship of the U.S. Air Force, Army, Navy, 
and Atomic Energy Commission, but the 
direction of the enterprise was the re- 
sponsibility of the Committee on the 
Handbook of Biological Data, a unit of 
the American Institute of Biological Sci- 
ences. 

Because a tremendous amount of data 
were handled in the preparation of the 
monograph, it is little wonder that there 
are some errors and some contestable in- 
terpretation of knowledge as portrayed 
in some of the diagrams. For example, 
the summation of lipid digestion and ab- 
sorption (p. 179) is at least slightly er- 
roneous, and it is questionable that fat 
per se is needed only as a source of essen- 
tial fatty acids (p. 67). There may be 
additional needs for fat. Some errors were 
noted in the references. On the whole, 
however, the monograph appears to be 
remarkably accurate, 

Biological scientists in general may be 
expected to have occasional need for this 
handbook, and students will find that 
many of the diagrams are unusually illu- 
minating. 

Harry G. Day 
Department of Chemistry, 
Indiana University 


Human Heredity. James V. Neel and 
William J. Schull. Univ. of Chicago 
Press, Chicago, 1954. vii+361 pp. 
Illus. $6. 


This new textbook on the formal ge- 
netics of man has a refreshingly different 
approach. It does not replace the older 
books on this subject but supplements 
them by covering much ground not ade- 
quately reviewed elsewhere. It will very 
probably satisfy an important need in 
this field for many years. 

The presentation of the principles of 
monofactorial inheritance departs from 
the traditional method by including sex- 
linked, partially sex-linked, and holandric 
genes along with the general discussions 
of autosomal dominant and _ recessive 
genes. This has the advantage of placing 
the emphasis on the physiologic action 
of the gene rather than on pedigree form. 
From the teaching viewpoint, there are 
also advantages to a separate discussion 
of sex linkage. Fortunately, the book is 
so organized that an instructor could use 
either approach by making appropriate 
assignments in the text. 

Probably the best feature of the pre- 
sentation is the constant attention given 
to the statistical problems that are essen- 


tial to an understanding of the subject. 
The authors state that they wish to em- 
phasize the methodology of human ge- 
netics, and this they do very well. They 
warn that the reader without preparation 
in the calculus and biometry may experi- 
ence difficulty, but they offer no apology 
and insist that such knowledge is essen- 
tial to the serious student of human 
genetics. Although this may place a part 
of the text beyond the reach of many 
students and restrict its use to advanced 
courses, it also makes it a much more 
valuable work for advanced students and 
investigators, 

In view of the wide variety of special 
statistical tests that have been proposed 
to test genetic hypotheses under varying 
conditions of data collection and to esti- 
mate various useful parameters, the au- 
thors have done an admirable job of 
generalizing and choosing the most useful 
methods for discussion, Maximum likeli- 
hood methods of estimation are used 
wherever possible, often to the exclusion 
of less efficient procedures. Several pro- 
cedures are described that are not widely 
known and are difficult to find elsewhere. 
For example, Penrose’s ¢-statistic is a 
useful tool whose potentialities are rarely 
recognized. Owing to limitations of 
space, the worked examples omit most 
of the computational steps; but, since the 
correct results are stated, this should 
serve as a challenge to the student. Well- 
selected problems are given at the ends 
of most chapters, and several abridged 
tables useful in computation are included. 

The discussions of genetic principles 
as applied to man are clear and concise. 
Population genetics, mutation, physio- 
logic genetics, and other topics are 
treated as adequately as would seem pos- 
sible in the available space, with intelli- 
gent choice of topics. In a number of 
places the authors indicate their opinions 
on the probable value of various possible 
avenues of future research. It is of in- 
terest to contrast their enthusiastic evalu- 
ation of many of these with their rather 
pessimistic view of the possibilities in 
linkage studies and twin studies. 

The practical applications of genetics 
to human problems are grouped in the 
last three chapters under the headings of 
genetic counseling, medicolegal applica- 
tions, and eugenics. The chapter on ad- 
vice to families is excellent, with a real- 
istic and understanding view of the many 
complex factors that must enter into any 
genetic counseling problem. On the other 
hand, the chapter on eugenics discloses 
a surprisingly conservative approach, and 
the authors are apparently under some 
misapprehensions concerning the modern 
“eugenics movement.” 

In summary, this book is generally of 
excellent quality. It will be quite useful 
as a textbook to advanced students in 
human genetics and to investigators in 


this field. It should also be of particular 
interest to medical investigators whose 
research leads them into areas where 
genetic factors are of importance. The 
mathematical training required will limit 
its use as a textbook by medical stu- 
dents and beginning students of genetics. 
The book is well indexed and is bound 
and printed in an attractive format. 

C. Nasu Hernpon 
Department of Medical Genetics, 
Bowman Gray School of Medicine 


An Introduction to Molluscan Ecology. 
Distribution and population studies of 
fresh-water molluscs. Alan Mozley. 
Lewis, London, 1954. x +71 pp. Illus. 
9s. 


The title of this book is a little mis- 
leading, since it is more a brief and 
partial summary of the ecology of a very 
few species of mollusks rather than an 
introduction to this vast subject. In fact, 
most of the data given are limited to a 
few fresh-water pulmonate snails of 
northern latitudes and a somewhat more 
detailed account of a few African pul- 
monate snails responsible as vectors for 
bilharziosis (schistosomiasis). Although 
the book has a subtitle of “Distribution 
and population studies of fresh-water 
molluscs,” there is hardly any mention 
of fresh-water bivalves or fresh-water 
Prosobranchs. These two groups together 
outnumber the pulmonates by 10 to 1. 
Nevertheless, there are many observa- 
tions made by an experienced field man 
on the ecology of these animals and 
methods of control of the disease-carry- 
ing forms. 

W. J. CLencu 
Museum of Comparative Zoology, 
Harvard University 


Fishes of the Western North Atlantic. 
Sawfishes, guitarfishes, skates, rays, and 
chimaeroids. Henry B. Bigelow and 
William C. Schroeder. Sears Founda- 
tion for Marine Research, Yale Univ., 
New Haven, Conn., 1953. Memoir 1, 
pt. 2. xvi + 588 pp. Illus. $15. 


This book, carefully and accurately 
prepared for the layman and the spe- 
cialist, forms part two of an ambitious 
project supported by the Sears Founda- 
tion for Marine Research. The general 
treatment and format are the same as 
those for part one, which was published 
in 1948 and includéd lancelets, cyclo- 
stomes, and sharks. The printed date of 
publication “1953” is in error since part 
two was not distributed until 1 Dec. 
1954, the date it was mailed from Den- 
mark. 

Under each species the following sec- 
tions occur: study material, distinctive 
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characters, descriptions, color, size, de- 
velopmental stages, habits, relation to 
man, abundance, range, details of occur- 
rence in the western Atlantic, synonyms, 
and references. On pages 187-194, Mer- 
riman, Olsen, Wheatland, and Calhoun 
record the life-history and habits of Raja 
erinacea. 

Those who use part two will be amazed 
to find 1388 footnotes on 562 pages. This 
distract»the reader who must search for 
the footnotes; at least 80 percent of this 
material would be better included in the 
text. 

This book includes 27 genera and 67 
species, which make a total of 66 genera 
and 137 species for the two big volumes. 
On the basis of an estimate of 1000 fish 
species in the “western North Atlantic,” 
the present rate of completion of this 
project will occupy the indefinite future, 
with a minimum of 13 more volumes. 
The editorial board may need to alter 
present plans sufficiently to expedite the 
completion of this important undertak- 
ing in a reasonable length of time. 

Some ichthyologists may question the 
authors’ concept of a species in parts one 
and two, since in those few cases where 
many specimens were available, a statis- 
tical appraisal of morphologic characters 
used in distinguishing closely related 
forms is lacking. This cannot be consid- 
ered as a too serious weakness in the first 
two volumes, for where large fishes are 
involved, such as sharks and rays, only a 
few specimens of a species, sometimes 
only a single specimen, are preserved in 
museums. Whereas, when small species of 
bony fishes are involved usually extensive 
series from numerous localities are avail- 
able for statistical studies. 

However, those who use part two may 
have complete confidence in this work. 
The classification and nomenclature are 
conservative, and the drawings were ex- 
pertly prepared. The discussions, descrip- 
tions, and conclusions were written with 
mature judgment and are presented with 
deliberate and painstaking care. 

Leonarp P, ScHurtz 
U.S. National Museum, 
Smithsonian Institution 


Feeding Poultry. ‘Gustave F. Heuser, 
Wiley, New York; Chapman and Hall, 
London, ed. 2, 1955. viii+632 pp. 
Illus. $7.50. 


In this edition the author has provided 
an almost new textbook in that it has 
been nearly rewritten. It brings together 
the practices of feeding and the science 
of poultry nutrition. 

On the whole, the book is well organ- 
ized and clearly written. It begins with 
the feeding problem and the objectives 
in poultry feeding, then moves on to a 
discussion of the nutrients and ingredi- 
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ents used, the essential factors in a poul- 
try diet, and systems and practices of 
feeding. The last part deals with the feed- 
ing of chickens for specific functions and 
the feeding of turkeys, waterfowl, and 
other species of birds. A number of rec- 
ommended rations is included in the ap- 
pendix. 

Although no attempt is made to in- 
clude all the poultry nutrition studies 
reported in the literature, an extensive 
list of references is given at the ends of 
the chapters for the interest of those who 
wish additional information. The author 
has attempted to evaluate contradictory 
information, thus saving the reader the 
time and effort of interpretation. 

Heuser states that the book is designed 
to meet the needs of poultry students, 
practical poultrymen, feed dealers, and 
others interested in poultry feeding. Since 
he has emphasized the practical more 
than the technical phases, he has accom- 
plished his objective. 

Reece L. Bryant 
Department of Poultry Husbandry, 
North Dakota Agricultural College 


Linear Equations in Applied Mechanics. 
H. F. P. Purday. Oliver & Boyd, 
Edinburgh—London; Interscience New 
York, 1954. xiv + 240 pp. Ilhus. $3.50. 


Much of the mathematical structure 
underlying the physical theories that the 
engineer deals with in the fields of me- 
chanical vibrations, flow of fluids, heat, 
electricity, automation, and so forth, is 
linear analysis. The common structure 
of linear algebraic equations and func- 
tional equations of various kinds has 
been recognized and exploited for a long 
time. 

According to the author’s preface, 
“The object of this book is to help 
readers with an elementary knowledge 
of the calculus to get acquainted with 
the easier aspects of linear algebraic 
equations, difference equations, ordinary 
and partial differential equations, and 
integral equations as well as the associ- 
ated ideas of matrices, determinants, 
invariants, vectors, tensors, conjugate 
functions, orthogonal functions, series, 
etc.” This is a very worth-while under- 
taking, and the book is the more valu- 
able because it includes an account of 
the more elementary methods of solu- 
tion by numerical, mechanical, and elec- 


‘tric means of computation. A good deal 


of numerical work applied to actual 
engineering problems is given in full. 
No attempt is made, at mathematical 
rigor, and mathematical proofs are al- 
most entirely absent. This is as it should 
be in a book of this kind. On the other 
hand, one would expect that strict math- 
ematical reasoning would be replaced by 
appeal to intuition, by emphasis on anal- 


ogies, and by extensive motivation of the 
procedures described. However, there is 
very little of this in the book. Tensors 
are introduced as quantities that trans- 
form according to a certain rule, but 
why this rule is chosen and no other is 
nowhere explained. The product of mat- 
rices is defined as an arbitrary conven- 
tion with no mention of the fact that it 
follows logically from the result of suc- 
cessive linear substitutions. 

The unifying concept of all linear 
analysis, that of linear transformation, 
is not discussed at all, and the term 
linear operator is not even mentioned. 
Matrices are employed only for con- 
venience of notation, with no allusion to 
their operational aspect. Because of this 
lack of logical integration and motiva- 
tion, the book has the character of a 
technical manual. One also questions the 
didactic value of its organization. The 
elementary arithmetic of complex num- 
bers is taken up in some detail close to 
the end, with a two-page treatment of 
integral transforms including Laplace's 
following a few pages later and a few 
brief paragraphs on the theory of linear 
integral equations at the end. 

Micuaet Gotoms 
Department of Mathematics, 
Purdue University 


Le Magnétisme des Corps Célestes. vol. 
1, Magnétisme Solaire et Stellaire 
Couronne Solaire et Lumiére Zodia- 
cale. vol. 2, Variations et Origine du 
Géomagnétisme. parts II and III of 
Physique Cosmique. A. Dauvillier. 
Hermann, Paris, 1954. vol. 1, 171 pp. 
Illus. + plates. Paper, F. 1600. vol. 2, 
161 pp. Illus. + plates. Paper, F. 1500. 


These two volumes by the well-known 
professor of cosmic physics at the Uni- 
versity of France have as their object “to 
present succinctly what is known about 
cosmic magnetic phenomena and at- 
tempt to coordinate it . . . to try to bring 
some clarity into a little known and very 
controversial subject.” In accomplishing 
the first of these three objectives, the 
author is fairly successful, and conse- 
quently the two volumes serve a useful 
purpose for those who would like a sum- 
mary of some of the literature in this 
field during the past few decades. Al- 
though the books are written in French, 
the style and language employed present 
little difficulty for an English reader who 
has a limited ability with that language. 

The subject matter covers a very wide 
range. The first volume begins with an 
excellent presentation of the Stérmer 
theory of the motion of high-energy 
charged particles in the field of a mag- 
netic dipole and continues with discus- 
sions of the magnetic fields of the sun 
and stars, of the solar corona, and of the 
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zodiacal light. The second volume deals 
more fully with the magnetism of the 
earth—its origin, its variations, and its 
association with cosmic radiation—fol- 
lowed by two highly speculative chapters 
on magnetic phenomena associated with 
the moon and comets. In covering this 
wide field much of the material has been 
brought up to recent date, even includ- 
ing some of the current thinking on radio 
astronomy. 

There are serious shortcomings in that 
the author has omitted much important 
research and has included much that is 
trivial and much that is not favorably 
regarded by outstanding investigators in 
the field. The interpretations that the 
author places on facts of observation and 
the conclusions that he draws regarding 
the nature and origin of the phenomena 
he describes are in many cases in dis- 
agreement with my opinions and those 
of others. For this reason, the reader is 
warned against accepting statements in 
these two volumes without critical ex- 
amination. 

A. G. MecNisx# 
National Bureau of Standards 


Sponsored Research Policy of Colleges 
and Universities. A report of the Com- 
mittee on Institutional Research Pol- 
icy. American Council on Education, 
Washington 6, 1954. vii + 95 pp. $1.50. 


The academic world, if not the general 
public, has been made increasingly aware 
that research, especially scientific re- 
search, is getting to be expensive business. 
An ever-increasing share of this expense 
is being borne by nonuniversity funds 
directed to universities. Two years ago, 
recognizing the problems growing out of 
these trends, the committee authoring 
the present report was appointed. It is 
refreshing to find a committee reporting 
so promptly and concisely. 

The document is short and, although 
somewhat repetitious, it is interesting 
reading. According to it, universities, col- 
leges, and such institutions exist to 
extend, conserve, and disseminate knowl- 
edge. They “. . . have a heavy responsi- 
bility to encourage the free exercise of 
intellectual curiosity . . .” without wor- 
rying overmuch about distinctions be- 
tween basic and applied research. “It is 
crucial to the National Welfare that re- 
search in Educational Institutions be 
continued and increased, and sponsored 
research is indispensable to this end.” 
However, it should be recognized that 
even the best of men and institutions may 
be tempted by the glitter of gold, and 
the report laudably warns against the 
dangers of diverting scholars from their 
basic ends, The report offers various ex- 
amples of ways in which outside funds 
may be dangerous, while noting the de- 
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sire of all concerned to contribute the 
maximum to the public good, in normal 
or in emergency times. 

I think that the average reader would 
agree with me that the over-all impact 
of the book would be more accurately 
portrayed by the title “Fiscal Policy Re- 
lated to Sponsored Research of Colleges 
and Universities.” This is understandable 
since the committee was composed of 
men with varying but appreciable de- 
grees of interest in matters of adminis- 
tration as contrasted with meeting classes 
or working in the laboratory. According 
to standard bibliographic references 
available to me, the “administrative 
quotient” (man-years administration/ 
man-years teaching-research) approxi- 
mates 1, but since the average tenure of 
the members in administrative posts is 
near 10 years, the academic aspects are 
necessarily more remote. A plea, to 
which I heartily subscribe, is made for 
administration and faculty to get to- 
gether to arrive at .a mutual understand- 
ing of fiscal (that is, overhead) prob- 
lems. 

Much of the report appears to assume 
an equivalence of contract-type support 
and grants-in-aid. To the committee, the 
major differences, as is noted in Chapter 
5, would appear to be with respect to 
overhead. Referring to grants-in-aid: 
“Normally indirect costs under this sys- 
tem have ranged up to 15%. These poli- 
cies and the grant-in-aid method, when 
carried out on an extensive scale, are 
held to be harmful by institutional rep- 
resentatives.” Perhaps so, but I suspect 
that the average recipient of a grant-in- 
aid from the U.S. Public Health Service 
would be a little appalled to learn that 
he is harmful to his institution. Private 
foundations are gently chided for not al- 
lowing overhead; “. . . the Foundation 
grant cannot escape the criticism that it 
is imposing an undue burden on the edu- 
cational institution by requiring it to 
participate in the cost of conducting the 
research covered by the grant-in-aid.” 

When the contractual policies of the 
Armed Services Procurement Regula- 
tions are spoken of by the committee 
with fondness, they signify approval of a 
system derived by modifications of pro- 
cedures devised to procure material for 
our military units. Administration of re- 
search funds by officials of the various 
agencies of the Department of Defense 
has been, by and large, very acceptable 
to scientists, as witness the effective pro- 
gram of the Office of Naval Research. 
However, the fact that research can be 
handled this way does not mean that uni- 
versities have to accept schemes devised 
for completely nonacademic purposes, 
for buying units of research unless they 
wish to. A recent Congressional commit- 
tee report (Riehlman report) is consid- 
erably more illuminating with regard to 


the impact of armed forces policies on 
scientists than is the present report of the 
committee of the American Council on 
Education. 

The committee remarks: “Basic re- 
search is analogous to a checking account 
in a bank. If such funds are withdrawn 
and not replaced, the account will soon 
be overdrawn.” Prosecuting basic re- 
search is not analogous to depositing 
money in the checking account (p. 5) 
and the “account” is never “overdrawn.” 
I fear the analogy used by the commit- 
tee illustrates a point of view not uncom- 
mon in universities, including the policy 
of operating research as a personal-type 
checking account where the depositor is 
charged a fee for each unit. 

Perhaps modern academic institutions 
must, for some reason not known to fac- 
ulty members, regard research as a com- 
modity subject to depletion by use and 
withdrawal. For my part, I like to think 
that when I study a sodium pump in frog 
muscles I am providing a minor facet of 
light in our existing body of knowledge 
that will endure and illuminate other 
problems and will lose its impact, not by 
being “overdrawn,” but by being super- 
seded by better research. 

The report speaks rather longingly of 
what it terms “institutional non-project 
type” grants. Federally sponsored re- 
search in agriculture is offered as a de- 
sirable example. Although it is true that 
funds to land-grant colleges under the 
Morrill Act of 1890 amount virtually to 
free endowment, others (such as Hatch, 
Adams, and Bankhead-Jones) have vary- 
ing degrees of limitation, may provide no 
overhead, and may carry “matching 
fund” clauses. Bankhead-Jones projects 
are also closely audited on a yearly basis. 
Thus, from the example offered it is 
hard to tell what the committee is ap- 
proving as policy. 

Policies more basic than fiscal are 
touched upon primarily with reference to 
a quotation from President Dodd’s de- 
lightful remarks about “projectitis.” 

A committee of the National Science 
Board is currently studying matters re- 
lated to the impact of outside funds on 
universities and colleges and it is to be 
hoped that, building on the present re- 
port, they can delve into matters of basic 
policy. Certainly university policy is 
being formed willy-nilly or otherwise, in 
large part because of the almost explo- 
sive intermingling of university scholars 
and fund-granting agencies over the past 
decade. In the life sciences alone thou- 
sands of grants-in-aid are made to scien- 
itsts, mostly by foundations and agencies, 
which, in turn, rely in large part on the 
advice of hundreds of university scien- 
tists. The scholars themselves are thus 
squarely in the middle of an expanding 
program, not just on the receiving end. 
Administrative officials should take great 
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pains to insure a high degree of mutual 
understanding among themselves and 
this potent body of advisor-research 
workers. The present report speaks 
briefly of the vexing fear that the ex- 
istence of much money for a given area 
of scholarship may distort a university 
or college program, There is the even 
more vexing, because unspoken, fear 
that scholars may come to be measured 
in terms of their grant money rather than 
their intellectual abilities. 

It is a little startling to me to find the 
statement: “Research Grants however, 
and particularly those sponsored by the 
Federal Government, seem to be concen- 
trated in a relatively few institutions of 
higher learning.” The implication of this 
statement is that other institutions are 
neglected. So far as life sciences are con- 
cerned at least, federal funds do turn 
out, in fact, to be distributed roughly in 
proportion to academic populations of 
states. What more could be asked? 

Since “sponsored research” deals 
mainly with scientific research, it is natu- 
ral that the present volume is biased in 
that direction. Working next door to this 
scientific mountain may have profound 
effects on the life of a nonscientific re- 
searcher, and this deserves most serious 
attention within the educational world. 
It is indeed important that studies such 
as the one under consideration be carried 
out, that the results be published and 
widely discussed. To survive, the aca- 
demic institution needs to know thor- 
oughly what its aims and ideals really 
are and develop policies to achieve them, 

I commend to the attention of the 
committee an earlier report (1605) on 
university policies contained in a volume 
entitled The Advancement of Learning. 
In it, Francis Bacon quotes Diogenes 
who, upon being asked “How it hap- 
pened that Philosophers followed the 
rich, and not the rich the Philosophers?” 
replied “Because the Philosophers know 
what they want, but the rich do not.” 

H. Burr 
Department of Zoology, 
University of Minnesota 


Introduction to the Theory of Neutron 
Diffusion. vol. 1* K. M. Case, F. de 
Hoffmann, and G. Placzek. Los Ala- 
mos Scientific Lab., Los Alamos, 
N.M., 1953. viii + 174 pp. Illus. Paper, 
$1.25. (Order from Supt. of Docu- 
ments, GPO, Washington 25.) 


This slim volume is based on a series 
of lectures given by G. Placzek in 1949 
on methods of treating the one-velocity 
diffusion problem in homogeneous, iso- 
tropic media. It includes “Streaming in 
vacuum,” “Purely absorbing media,” 
“The equations for a general medium,” 
“Uniform infinite medium with isotropic 
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scattering,” and “Application of the re- 
sults obtained for the uniform infinite 
medium to the solution of finite prob- 
lems.” This last chapter, unfortunately, 
is cut off after a single application (to 
the source-free half-space). The remain- 
ing applications are promised in the 
projected volume II. 

Although the subject matter is limited, 
it is basic and well chosen. The treat- 
ment is clear, detailed, and thorough. 
Included are many extremely useful 
tables and curves (for example, on the 
escape probabilities for uniform sources 
in purely absorbing media). Especially 
noteworthy and impressive is the thor- 
ough discussion of the approach to 
the asymptotic (diffusion) density in 
strongly absorbing media. 

Bernarp T. 
Department of Physics, 
Massachusetts Institute of Technology 


Structure of Molecules and Internal Ro- 
tation. San-Ichiro Mizushima. Physical 
chemistry, a series of monographs. Eric 
Hutchinson, Ed. Academic Press, New 
York, 1954. x + 244 pp. Illus. $6. 


The work discussed in this book is 
closely related to that of Mizushima and 
his colleagues at the University of Tokyo 
during the past two decades. The book is 
organized into two parts, the first of 
which deals with a description of the de- 
velopment of the investigations on inter- 
nal rotation. The second part presents a 
more detailed explanation of some of 
the theoretical aspects of the problem 
and a description of experimental meth- 
ods, 

Ethane and its derivatives are treated 
in considerable detail. A summary is given 
of the results of investigations using in- 
frared absorption, Raman scattering, di- 
pole moment data, electron diffraction, 
and heat-capacity measurements. The in- 
terpretation of these studies is developed 
to show support for the model that de- 
scribes the liquid and gas phases as con- 
sisting of a mixture of trans and gauche 
rotational isomers. The trans form seems, 
in general, to be stabilized in the crystal- 
line state. The influence of internal hy- 
drogen bonding is briefly covered, and the 
nature of the potential barrier hindering 
internal rotation is discussed in connec- 
tion with the treatment of thermal data. 

A chapter is devoted to simple mole- 
eules, other than ethane derivatives, that 
may show internal rotation. Rotational, 
or orientational, isomerism in cyclic 
molecules is also treated, The remainder 
of part I is devoted to a discussion of 
more complicated systems, such as long- 
chain hydrocarbons, polypeptides, and 
related compounds. The various possibili- 
ties of extended, folded and helical pep- 
tide chain structures are discussed in 


terms of rotational orientation about ap- 
propriate bonds. Experimental evidence 
for one or another of these structures in 
specific proteins is cited. 

Part II begins with a description of 
several experimental techniques used or 
developed by the group at the University 
of Tokyo. A brief introduction to the 
theory of normal vibrations is followed 
by application to special cases involving 
torsional oscillation, again with emphasis 
on ethane derivatives. One section is de- 
voted to the vibrations of long-chain 
molecules, and one to sum and product 
rules applicable to rotational isomers. 
Finally, the analysis of the Raman and 
infrared spectra of dichloroethane is 
given as an example. 

The book constitutes an interesting in- 
troductory account of the application of 
studies in infrared and Raman spectros- 
copy to simple molecules having internal 
rotational or torsional vibrational degrees 
of freedom. The possible extension of 
these results and/or techniques to the 
elucidation of structures for more com- 
plex molecules is discussed and illustrated 
by some examples. 

Paut C. Cross 
University of Washington 
Department of Chemistry, 


The Structural Chemistry of Proteins. 
H. D. Springall. Academic Press, New 
York; Butterworths, London, 1954. x + 
376 pp. Illus. $6.80. 


The author states that this book grew 
out of a course of lectures given to 
undergraduates in the final year of an 
“Honours School of Chemistry” and to 
postgraduate research workers. After an 
introduction defining the biological im- 
portance of the proteins and considering 
the amino acids derived by hydrolysis, 
Springall discusses successively the chem- 
ical methods of peptide synthesis, the 
fibrous proteins, the globular proteins, 
and finally the analytic chemistry of the 
proteins and amino acids. Each chapter 
has a self-contained biblography, and 
there are author and subject indexes as 
well as an index of “named” proteins 
and peptides. Each chapter has a reason- 
ably detailed introductory summary of 
its subject, which should serve to orient 
the student in the subject and its litera- 
ture. 

The chapters on fibrous and globular 
proteins contain discussions of physico- 
chemical methods applicable to proteins 
including x-ray and electron beam dif. 
fraction, infrared and ultraviolet absorp: 
tion, electrophoresis and sedimentation 
The relationship of these studies to mo- 
lecular sizes and shapes and to the vari- 
ous detailed models of folded, pleated 
and helical peptide chains is clearl; 
stated. 
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The chapter on analytic chemistry of 
proteins and amino acids sets forth the 
various methods used for the estimation 
of amino acids in hydrolyzates, as well 
as the newer methods for sequence de- 
termination, and discusses the results of 
these, always with the thought expressed 
or implied that knowledge of the “coval- 
ent” sequences is basic to an understand- 
ing of the biological nature of proteins. 
The book properly emphasizes that, 
upon this covalent structure, a nonco- 
valent specific structure characterizes 
proteins, especially the globular group. 

No consideration is given to ion bind- 
ing by proteins, except insofar as hydro- 
gen-ion binding is a tool in analytic 
determination, and the description of 
denaturation phenomena is skimpy. 

The book should be valuable as a 
guide to chemistry majors who have had 
standard organic and physical chemistry 
courses, to chemists who are not familiar 
with its field, and to biologists who 
would like to know what the chemists 
are talking about. 

Mitton Levy 
Department of Biochemistry, New York 
University College of Medicine 


A Short Textbook of Colloid Chemistry. 
B. Jirgensons and M. E. Straumanis. 
Wiley, New York; Pergamon, London, 
1954. (Rev. version of Kurzes Lehr- 
buch der Kolloidchemie, 1949.) xvit+ 
420 pp. Illus. $8. 


This little book is a completely re- 
vised version of the authors’ Kurzes 
Lehrbuch der Kolloidchemie, which was 
published in 1949. The short first part 
concerns itself with defining the colloid 
field of physical chemistry and with the 
definitions and classifications needed for 
its understanding. The reader of the first 
part will acquire only a_ superficial 
knowledge of the subject. 

The larger second section of the book 
is filled with a vast amount of experi- 
mental facts on colloids, together with 
statements of the applicable theories. 
The authors leave one with the impres- 
sion that they have not left out a single 
bit of information that they considered 
at all useful. There is a good deal of 
very recent matter presented in a rather 
convincing manner. However, the whole 
subject fails in logical development. For 
example, chapters 9-11 concern them- 
selves with the size, shape, and structure 
of colloids, and these are followed by 
one on the preparation of such systems. 
Again thixotropy, a colloidal process, is 
briefly discussed in a section following 
that on mechanical properties of poly- 
mers when it ought to appear under 
coagulation. A student would grasp the 
subject far better if it were presented 
without so many facts but in a lagical 
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manner—that is, all work on colloidal 
processes following a full knowledge of 
the properties of colloids and their ex- 
tended surfaces. 

The book is well illustrated and will 
be useful as a source of much factual 
information. Some authors’ names are 
spelled incorrectly, and the initials of 
several are incorrect. However, the for- 
mat makes for easy reading. 

Lioyp H. Reyerson 
School of Chemistry, 


University of Minnesota 


New Books 


Time’s Arrow and Evolution. Harold F. 
Blum. Princeton Univ. Press, Princeton, 
N.J., ed. 2, 1955. 219 pp. $4.50. 

Seashores. A guide to shells, sea plants, 
shore birds, and other natural features of 
American coasts. Herbert S. Zim and 
Lester Ingle. Simon & Schuster, New 
York, 1955. 160.pp. Paper, $1; cloth, 
$1.95. 

Grassland Farming. George H. Serviss 
and Gilbert H. Ahlgren. Wiley, New 
York; Chapman & Hall, London, 1955. 
146 pp. $2.96. 

Lehrbuch und Atlas der Anatomie des 
Menschen. Band II, Eingeweide Nerven- 
system-Sinnesorgane. Fr. Kopsch. Thieme, 
Stuttgart, Germany, 1955 (U.S. distrib.: 
Intercontinental Medical Book Corp., 
New York 16). 768 pp. $15.35. 

Introduction to Social Welfare. Walter 
A. Friedlander. Prentice-Hall, New York, 
1955. 683 pp. $9. 

The Genus Nicotiana. Origins, relation- 
ships and evolution of its species in the 
light of their distribution, morphology 
and cytogenetics. Thomas Harper Good- 
speed. Chronica Botanica, Waltham, 
Mass.: Stechert-Hafner, New York, 1954. 
536 pp. $12.50. 

Origins of Resistance to Toxic Agents. 
A symposium. M. G. Sevag, Roger D. 
Reid, and Orr E. Reynolds, Eds. Aca- 
demic Press, New York, 1955. 471 pp. $12. 

The Human Adrenal Cortex. Ciba 
Foundation Colloquia on Endocrinology, 
vol. VII. G. E. W. Wolstenholme and 
Margaret P. Cameron, Eds. Little, Brown, 
Boston, 1955. 665 pp. $10. 

Bergsonian Philosophy and Thomism. 
Jacques Maritain. Trans. by Mabelle L. 
Andison and J. Gordon Andison. Phi- 
losophical Library, New York, 1955. 383 
pp. $6. 

Machine Translation of Languages. 
Fourteen essays. William N. Locke and A. 
Donald Booth, Eds. Massachusetts Inst. of 
Technology, Cambridge; Wiley, New 
York; Chapman & Hall, London, 1955. 
243 pp. $6. 

Analysis of Insecticides ané Acaricides. 
A treatise on sampling, isolation, and de- 
termination, including residue methods. 
Francis A. Gunther and Roger C. Blinn. 
Interscience, New York—London, 1955. 
696 pp. $14. 

Information Processing Equipment. M. 
P. Doss, Ed. Reinhold, New York, 1955. 
270 pp. $8.75. 


Astronomical Cuneiform Texts. vol. I, 
Introduction the Moon, 278 pp.; vol. II, 
The Planets Indices, 233 pp.; vol. III, 
Plates. O. Neugebauer, Ed. Lund Hum- 
phries, London, 1955. £5 5s. per set. 

The Roger Adams Symposium. Papers 
presented at a symposium in honor of 
Roger Adams at the Unversity of Illinois, 
Sept. 3-4, 1954. Wiley, New York; Chap- 
man & Hall, London, 1955. 140 pp. $3.75. 

Der Briefwechsel von Johann Bernoulli. 
Band I. Herausgegeben von der naturfor- 
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Basel, 1955. 531 pp. 

The Gifted Student as Future Scientist. 
Paul F. Brandwein. Harcourt, Brace, New 
York, 1955. 107 pp. $2. 

The Collected Works of George Abram 
Miller. vol. IV. Univ. of Illinois, Urbana, 
1955. 458 pp. $7.50. 

Handbook of Food and Agriculture. 
Fred C. Blanck, Ed. Reinhold, New York ; 
Chapman & Hall, London, 1955. 1039 pp. 
$12.50. 

Theory of Functions of a Real Vari- 
able. I. P. Natanson. Trans. by Leo F. 
Boron and Edwin Hewitt. Ungar, New 
York, 1955. 277 pp. $6.50. 

Chemistry of Carbon Compounds. vol. 
III, pt. A, Aromatic Compounds. E. H. 
Rodd, Ed. Elsevier, New York—London, 
1954. 685 pp. $17.50. 

Approximations for Digital Computers. 
Cecil Hastings, Jr., Jeanne T. Hayward, 
and James P. Wong. Princeton Univ. 
Press, Princeton, 1955. 201 pp. $4. 

Personal Adjustment and Mental 
Health. Alexander A. Schneiders. Rine- 
hart, New York, 1955. 587 pp. $5. 

Annual Review of Plant Physiology. vol. 
6. Daniel I. Arnon, Ed. Annual Reviews, 
Stanford, Calif., 1955. 505 pp. $7. 

Ancient Education. William A. Smith. 
Philosophical Library, New York, 1955. 
309 pp. $3.75. 

The Biology of a Marine Copepod 
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M. Marshall and A. P. Orr. Oliver & 
Boyd, London, 1955. 188 pp. 21s. 
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(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Transactions of the American College 
of Cardiology. vol. IV, 1954. Simon Dack 
and Bruno Kisch, Eds. The College, New 
York, 1955. 319 pp. 

Astronomy. Vocatonal and professional 
monograph. No. 72. Freeman D. Miller. 
Bellman, Cambridge, Mass., 1955. 32 pp. 
$1. 

An Engineering Interpretation of the 
Economic and Financial Aspects of Amer- 
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Some Polyclad Flatworms from the 
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The Ford Foundation Report 1954. The 
Foundation, New York, 1955. 114 pp. 


SCIENCE, VOL. 122 


4s 
4 
« 
at 
3 


Scientific Meetings 


Nuclear Emulsion Research 


The Conference on Cooperative Nu- 
clear Emulsion Research was held at 
DePauw University in Greencastle, Ind., 
on 31 Mar. and 1-2 Apr. Of the 71 phy- 
sicists who attended, 60 came from col- 
leges and universities, with this number 
about equally divided between small and 
large institutions. The remaining 11 per- 
sons represented government agencies 
and industrial and national laboratories. 
The conference participants came from 
nearly all sections of the United States, 
and two came from Canada. 

The purpose of the conference was to 
explore problems related to the estab- 
lishment and operation of cooperative 
research programs between the labora- 
tories actively engaged in nuclear emul- 
sion research and the college physicist 
who would like to undertake such re- 
search. Two years ago Amherst College 
and the National Science Foundation 
sponsored a conference at Amherst at 
which 25 college physicists broadly con- 
sidered the general question of physics 
research in colleges. The report of the 
Amherst conference, which has _ been 
widely circulated, made the unanimous 
recommendation that physics research in 
colleges be encouraged. The Amherst re- 
port also proposed ways of supporting 
such research, listed benefits to be 
achieved from it, and suggested certain 
criteria for investigations suited to the 
general climate of the small college. 

The DePauw conference discussed the 
practicability of nuclear emulsion tech- 
niques for physics research at the small 
college. Also considered were the various 
aspects of such research as it might be 
carried out in cooperation with an estab- 
lished laboratory. How this laboratory 
could offer aid in exposing and process- 
ing emulsions and instruction and advice 
in analysis procedures without at the 
same time reducing the small college 
physicist to “slave satellite” status was 
well aired. 

The program and the arrangements 
for the conference were set up by the 
Steering Gommittee, cochaired by Mar- 
cel Schein (University of Chicago) and 
Malcolm Correll (DePauw University). 
The other members of the Steering Com- 
mittee were Fay Ajzenberg (Boston Uni- 
versity), M. F. Kaplon (University of 
Rochester), R. R. Palmer (Beloit Col- 
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lege), Chaim Richman (University of 
California, Berkeley), and E. O. Salant 
(Brookhaven National Laboratory). J. 
Howard McMillen (National Science 
Foundation) worked closely with this 
committee, and the success of the confer- 
ence is due in no small measure to his 
interest and assistance. 

The formal program included: “In- 
troduction of the conference,” McMil- 
len; “Summary of results achieved by 
nuclear emulsion techniques,” Schein; 
“Structure and performance of nuclear 
track emulsion,” John Spence (Eastman 
Kodak) ; “The processing and control of 
nuclear track emulsion,” Arthur Beiser 
‘New York University); “Microscopes 
and accessories,” W. F. Fry (University 
of Wisconsin); “Accessory experimental 
equipment,” Gus T. Zorn (Brookhaven 
National Laboratory); “Balloon tech- 
niques,” John E. Naugle (University of 
Minnesota); “Minimum facilities for 
nuclear emulsion. research,” Schein; “Ex- 
periences with cooperative nuclear emul- 
sion research,” K. E. Davis (Reed Col- 
lege), Aaron Lemonick (Haverford 
College), A. D. Sprague (DePauw Uni- 
versity); “Cosmic-ray work with nuclear 
emulsions,” Kaplon; “Nuclear emulsion 
research with accelerators of intermedi- 
ate energies,” Louis Rosen (Los Alamos 
Scientific Laboratory); “Nuclear emul- 
sion research with the cosmotron,” Sa- 
lant; “Nuclear emulsion research with 
the bevatron,” Marian Whitehead (| Uni- 
versity of California, Berkeley). 

Considerable time was allowed within 
the program for discussions from the 
floor. These valuable contributions are 
embodied in the following observations 
and recommendations, which, at the clos- 
ing luncheon, received the unanimous ap- 
proval of the conference. 

1) It is the belief of this conference 
that nuclear emulsion programs of co- 
operative research between colleges and 
large research centers should be ex- 
panded. Active research stimulates the 
jnstructor and thereby makes him a more 
inspiring teacher by permitting him to 
contribute in an original manner to his 
chosen field. It serves to develop enthu- 
siasm among students. It enables a col- 
lege to attract and to retain a superior 
faculty and better students. Research 
with nuclear emulsions is particularly 
well suited to cooperative programs in 
colleges. Research centers are eager to 


share their facilities for work with nu- 
clear track plates with interested re- 
searchers in other institutions. Significant 
research can be accomplished in studying 
such plates in colleges with limited facili- 
ties. Such programs have already demon- 
strated their value and could most profit- 
ably be extended to other institutions. 

2) The conference concluded that uni- 
versities and national laboratories would 
benefit from an expanded cooperative re- 
search program and would indirectly 
benefit from the stimulated students who 
would later seek careers in physics via 
the graduate schools of the universities. 

3) It is recognized that this coopera- 
tive research, to serve its purpose as a 
necessary adjunct to a well-rounded phy- 
sicist, must be of a meaningful nature. 
In addition there exists the requirement 
that for its adaptation by liberal arts col- 
leges it must not require large financial 
expenditures. It is the belief of the con- 
ferees that basic research using nuclear 
emulsion techniques satisfies both of 
these requirements to a high degree. 
There exist large classes of problems in 
nuclear physics covering the entire 
energy spectrum from 1 Mev to the high- 
est energies in the cosmic radiation that 
can be undertaken with a minimum 
amount of equipment by a small staff 
and yet lead to meaningful and signifi- 
cant physical results, representing a real 
contribution to knowledge. 

4) It was felt that the participation of 
undergraduates in cooperative research 
is beneficial and should be encouraged. 
However it is suggested that, for stu- 
dents, the physics rather than the purely 
technical aspects of the research problem 
be emphasized. 

5) It was recognized that, in order that 
cooperative research be carried out suc- 
cessfully by college physicists, it is abso- 
lutely essential that adequate time be 
made available. In some cases this can be 
accomplished only by decreasing teach- 
ing loads. In order to maintain effective 
cooperation, it is also imperative that 
means for frequent visits to the cooper- 
ating institution be provided. Although 
some colleges may not be able to make 
substantial financial contribution to these 
programs, they could share in the activ- 
ity by giving such arrangements their 
whole-hearted support. 

6) Many college teachers find it diffi- 
cult to get started in the rewarding field 
of nuclear emulsion research because of 
their need for information about recent 
research developments and specialized 
techniques. It is recommended therefore 
that summer institutes be established to 
instruct college teachers in current nu- 
clear emulsion research techniques and 
to review knowledge in relevant fields of 
modern physics. 

A more comprehensive digest of the 
proceedings of the conference is being 


4 

q 
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prepared by members of the Steering 
Committee. Requests for this should be 
addressed to Malcolm Correll, Depart- 
ment of Physics, DePauw University, 
Greencastle, Ind. 

Matcoim 
DePauw University, 
Greencastle, Indiana 


© The science section of the Royal So- 
ciety of Canada held its annual meeting 
at Toronto, 6-8 Jun. Contributed papers 
were distributed under the usual subsec- 
tions of mathematics, chemistry, nuclear 
physics, spectroscopy, and general phys- 
ics. 

The presidential address was one of 
the three papers forming an astrophysics 
symposium pertaining to distance meas- 
urement and galactic structure. Another 
symposium devoted to problems in mete- 
orology produced discussions between the 
professional meteorologists on the one 
hand and physicists and mathematicians 
on the other. 

A third symposium, arranged jointly 
with the geological sciences section of 
the society, was devoted to discussions of 
geochronology and geophysics. The pa- 
pers in this symposium provided a com- 
prehensive review of the various methods 
of age determination currently used in 
Canada. The complete program of 119 
papers presented a cross-section of the 
types of research being actively pursued 
in the various Canadian centers. 


® The Society for Industrial and Applied 
Mathematics will hold its 2nd general 
meeting at the University of Michigan, 
30 Aug.—1 Sept. Invited speakers include 
Max A. Woodbury, Francis P. Callahan, 
Lofti Zadeh, Gerald L. Thompson, Rich- 
ard Bellman, T. H. Berlin, and Yudell 
L. Luke. 

Other societies that have scheduled 
meetings at the University of Michigan 
during the week of 29 Aug. are the Amer- 
ican Mathematical Society, the Associa- 
tion for Symbolic Logic, the Econometric 
Society, the Institute for Mathematical 
Statistics, the Mathematical Association 
of America, and the Pi Mu Epsilon Fra- 
ternity. 


©The technical division of Tracerlab, 
Inc., Boston, Mass., is sponsoring a Sym- 
posium on Applications of Radioactivity 
in the Food and Food Processing Indus- 
tries that is to be held at the Sheraton 
Plaza Hotel, Boston, 19-21 Oct. This is 
the second in a series of symposiums on 
the industrial applications of radioactiv- 
ity sponsored by Tracerlab. The primary 
objective of the meeting will be to ac- 
quaint members of the food and food 
processing industries with the uses of 
radioisotopes in research, development, 
and process control. 

The first day will be devoted to orien- 
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tation talks directed to those persons who 
are contemplating the use of radioiso- 
topes. There will be lectures on the fun- 
damentals of radioactivity, establishing 
a radioactivity laboratory, Atomic En- 
ergy Commission regulations, health 
physics problems, training of personnel, 
and other basic topics. 

The second and third days will be 
taken up by the presentation of technical 
papers by speakers from industry, aca- 
demic research institutions, and the 
Atomic Energy Commission and other 
Government agencies. For information, 
address the Symposium Committee, 
Technical Division, Tracerlab, Inc., 130 
High St., Boston 10, Mass. 


"A Conference on Low Temperature 
Physics and Chemistry is to be held at 
Louisiana State University under the aus- 
pices of the university and the National 
Science Foundation, 28-30 Dec. The 
members of the steering committee for 
the conference are. F. G. Brickwedde, S. 
C. Collins, J. G. Daunt (chairman), E. 
A. Long, J. H. McMillen (NSF repre- 
sentative), J. M. Reynolds (L.S.U. rep- 
resentative), and C. F. Squire. 

The topics for discussion will include, 
but will not be confined to, (i) liquid and 
solid helium; (ii) superconductivity; 
(iii) ionic and nuclear paramagnetism 
and magnetic cooling; (iv) electronic 
and thermal properties, and others, of 
metals at low temperatures. Those wish- 
ing to attend and/or read a paper should 
write to Dr. J. M. Reynolds, Department 
of Physics, Louisiana State University, 
Baton Rouge, La. 

The deadline for submission of ab- 
stracts of papers to be included in the 
conference is 28 Oct. Contributions 
should be as brief as possible and should 
be descriptions of work in progress rather 
than surveys of particular fields. A pro- 
gram, including abstracts, will be dis- 
tributed to the participants before the 
opening of the conference. 


®@ The 7th fall meeting of the American 
Physiological Society will be held at 
Tufts College, Medford, Mass., 6-9 Sept. 
A feature of the program will be the 
lectures and conferences on the “Teach- 
ing of fluids, electrolytes and acid-base.” 
On 9-10 Sept. the APS will meet with 
the Society of General Physiologists at 
Woods Hole, Mass. For further informa- 
tion address the Local Committee, Amer- 
ican Physiological Society, Department 
of Biology, Tufts College, Medford 55, 
Mass. 


|The 4th National Clay Conference, 
sponsored by the Clay Minerals Commit- 
tee of the National Research Council, 
will be held 10-13 Oct. at Pennsylvania 
State University as part of the univer- 
sity’s centennial activities. Arrangements 


have been made for several scientists 
from Europe and Asia to attend and 
present papers. In the past, the confer- 
ence has attracted a diverse group of sci- 
entists, ranging from colloid chemists and 
ceramists to mineralogists and soil scien- 
tists. For information write to the chair- 
man of the local committee, Prof. T. F. 
Bates, College of Mineral Industries, 
Pennsylvania State University, Univer- 
sity Park, Pa. 


® The International Society of Vegetative 
Neurology will hold its 6th annual sym- 
posium at Strasbourg, France, on 29 
Sept—1 Oct. The theme is “Peripheral 
vascular regulation.” For information, 
write to Prof. R. Fontaine, University of 
Strasbourg Faculty of Medicine, or to 
Prof. Carmen Ceronini, Editor of Acta 
Neurovegetativa, Springer-Verlag, Alser- 
strasse 32/1/13, Vienna, Austria. 


Society Elections 


"Common Cold Foundation: chairman, 
O. Parker McComas, Philip Morris & 
Co., Ltd., Inc., New York; honorary 
chairman, Edgar Mayer, New York Uni- 
versity; pres., John P. Syme, Johns-Man- 
ville Corp., New York; sec., Leighton 
Coleman, Davis, Polk, Wardwell, Sunder- 
land, and Kiendl, New York; asst. sec., 
Parker Bailey, Davis, Polk, Wardwell, 
Sunderland, and Kiendl; treas., Gilbert 
H. Perkins, Chemical Corn Exchange 
Bank, New York; asst. treas., Pierce On- 
thank, Chemical Corn Exchange Bank. 
The vice presidents are M. H. Manson, 
American Telephone and Telegraph Co., 
New York; Benjamin H. Namm, Namm- 
Loeser’s, Brooklyn, N.Y.; and William 
A. Sawyer, industrial medical consultant, 
Rochester, N.Y. 


® American Society for Artificial Inter- 
nal Organs: pres., W. J. Kolff, Cleve- 
land, Ohio; pres.-elect, Clarence Dennis, 
Brooklyn, N.Y.; sec., P. F. Salisbury, In- 
stitute for Medical Research, Cedars of 
Lebanon Hospital, Los Angeles, Calif. 


® Harvard Medical School Association: 
pres., Joseph T. Wearn, Western Reserve 
University; pres.-elect, George Denny, 
Boston; v. pres., Richard Capps, Chi- 
cago; sec., James Jackson, Brookline 
Mass.; treas., John R. Brooks, Wellesley, 
Mass. 


"The Chemical Institute of Canada: 
pres., Roger Gaudry, Ayerst, McKenna 
and Harrison, Ltd., Montreal; v. pres., 
Clifford B. Purves, McGill University. 


Erratum: In the issue of 17 June, page 11A, 
the International Congress of Anthropological and 
Ethnological Sciences, 5th, was mistakenly an- 
nounced for 2-9 Sept. This meeting will take 
place in 1956, not 1955. 
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Kodak reports to laboratories on: 


a slick solution to an old organic problem ...an heir that can earn his 
own way...a lacquer that light hardens 


Separating the aldehydes 
from the ketones 


We have long been well acquainted 
with N,N-Dimethyl-p-phenylenedi- 
amine as a photographic developing 
agent. 

Now along comes Helvetica Chi- 
mica Acta with a paper which hails 
this common chemical as the solu- 
tion to the common organic prob- 
lem of a reagent that will separate 
aldehydes from ketones in one 
simple step. 


N(CH»): N(CHa)s 


| 
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For aromatic aldehydes, the re- 
sultant anils come out immediately 
in crystals of characteristic form, 
color, and melting point. For most 
of the aliphatic aldehydes, the anils 
must be extracted from solution 
with 30°%% acetic acid. So confident 
are the authors of the insensitivity 
of the reaction to ketones that they 
sometimes use acetone as ‘their sol- 
vent. We can supply an abstract of 
their procedure without obligation. 

The only reason we list our puri- 
fied N,N-Dimethyl-p-phenylenedi- 
amine (Eastman P2147) as Practical 
Grade is that like most good free 
aromatic amines it slowly darkens 
spontaneously. Wise as we are in 
the ways of aromatic amines, we 
don’t know what the brown chro- 
mophore is. If this worries you and 
if you are willing to complicate the 
procedure to avoid worry, you can 
buy our N,N-Dimethyl-p-nitroso- 
aniline (Eastman 188) and reduce 
this Eastman Grade material with 
zinc dust in the presence of ammo- 
nium chloride, as the Helvetica au- 
thors did. 

For the analytical abstract and for 
our List No. 39 of some 3500 other 
Eastman Organic Chemicals, write Dis- 
tillation Products Industries, Eastman 
Organic Chemicals Department, Roch- 


ester 3, N. Y. (Division of Eastman 
Kodak Company). 


K’s grandson 
Were you around in 1930? Statisti- 
cally, “‘no” isn’t too improbable an 


answer, sophisticated as you now 
are to be reading this periodical. 
Somewhat more likely, you were a 
rather young party at the time but 
old enough to be held in thrall by a 
certain wonder-world to which 15¢ 
admitted you on occasional Satur- 
day afternoons. It is just possible 
that by 1930 you had progressed 
enough in years and goods to make 
your own Hollywood with the new 
Cine-Kodak Model K Camera. 
Growing economic unease or not, a 
lot of amateur moviemakers saw 
fit to invest in that untoylike 16mm 
movie camera. When you consider 
how many of those original Model 
K’s are still making happy movies 
this very summer, it doesn’t seem to 
have been so foolish an investment. 
How many other personal hard 
goods of the period are still so 
treasured? 

Before more mist clouds our eye, 
let us reveal the brand-new model. 
This heirloom-to-be is designated 
the Cine-Kodak K-100 Camera. Be- 
ing a product of the fifties instead of 
the thirties, it looks better suited to 
flying through the air with the great- 
est of ease. Functionally as well, 25 
years have wrought improvements. 

As in the long ago, the K-/00 
takes its film from a roll to line it 
up precisely with the lens axis, but 
lenses like the Kodak Cine Ektar II 
25mm f/1.9 Lens, the Cine Ektar 
25mm f/1.4, and other Cine Ektar 
Lenses from the 15mm wide-angle 
to the 6X telephoto could not have 
been made before Kodak rare-ele- 
ment glass was invented. Also there 


has been progress in spring motors: 
one winding of the K-/00 can pull 
40 feet of film. All manner of cine- 
matic changes can be rung—slow 
motion up to 64 frames per second, 
one frame at a time for animation, 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are... serving laboratories everywhere 


8 JULY 1955 


up to two feet of reversed travel by 
hand crank (as an extra). The finder 
is a genuine focusing telescope that 
shows adjacent areas as well as field 
coverage. Gears are of quiet, long- 
wearing nylon, driven on ball-bear- 
ing mounted shafts. Film gate pres- 
sure adjusts automatically to cam- 
era speed. The ball-mounted pull- 
down mechanism can accommo- 
date single-perforated film for sound 
recording. 

There is good economic reason 
for these and many other such re- 
finements in the K-/00, aside from 
the not unworthy one of giving the 
amateur cinematographer all that 
his heart could desire. Unlike its 
1930 ancestor, the K-/00 has to earn 
its way at functions more serious 
than garden parties. The factory 
time-and-motion-study man must 
be able to regard it as reliable pro- 
fessional equipment. So must the 
athletic coach, the TV news camera- 
man, the audio-visual educator, the 
industrial or medical photographer, 
the insurance investigator, the scien- 
tist or engineer who uses its elec- 
tric-motor-drive provision to get a 
time-lapse study of corrosion or 
the fleeting tale told by a cathode- 
ray oscillograph. 

All this for $269 with f/1.9 Ektar 


Lens. Your Kodak dealer awaits your 
call. 


Thick and fast 


There is now a clear, viscous lacquer 
on the market which dries to a coat- 
ing that can be hardened by light. 
The unexposed portions can then 
be removed in a trichloroethylene 
vapor degreaser or by flushing with 
a special developer. It is much more 
sensitive than the bichromated gela- 
tin of old. Some people in the color 
TV picture tube business mill phos- 
phors into it. 

Before spending $42 on a quart of this 
new Kodak Photosensitive Lacquer, bet- 
ter get more information from Eastman 
Kodak Company, Graphic Reproduction 
Division, Rochester 4, N. Y. This is like 


Kodak Photo Resist, only quadruple 
concentration. 


Prices include Federal Tax 
where applicable and are 
subject io change 

without notice. 
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McGRAW-HILL 


BOTANY: 


Sciences. 


textbook in any field. 


presentation . . 
structure . . 
ture problems 


MCGRAW-HILL COMPANY, INGe P 


Princivles and Problems 


By EDMUND W. SINNOTT and KATHERINE S. WILSON, 
Yale University. McGraw-Hill Publications in the Botanical 


FIFTH EDITION. 538 pages, $6.75 


For more than a quarter century this standard work has main- 
tained a record of sustained success seldom equaled by any 


It does more than familiarize the student with a mass of im- 
portant botanical facts. It develops in him the right attitude 
toward these facts—an attitude of interest, of curiosity, and of 
critical thought. Revised throughout, this well-established book 
retains the successful features .. . 
. the treatment of the plant as a functioning 
. the applications of botanical theory to agricul- 
and the wealth of stimulating questions. 


v6; All material is thoroughly revised, and the book has been ex- 
= panded to include a large number "of splendid new illustrations 
* and discussion of the latest advances in plant science. The for- 
* mat has been radically changed: the pages are larger and the 
text is arranged in two columns. 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


a clear, simple, concise 


330 WEST 42ND STREET 


SINNOTT, DUNN, and DOBZHANSKY 
PRINCIPLES OF GENETICS 
Fourth edition. 493 pages, $6.00 


SMITH 
CRYPTOGAMIC BOTANY 


Volume |: Algae and Fungi. 526 pages, 
$8.50 

Volume Il: Bryophytes and Pteridophytes. 
386 pages, $8.00 

MAHESHWARI 


AN INTRODUCTION TO THE 
EMBRYOLOGY OF THE 
ANGIOSPERMS 

453 pages, $7.00 


LILLY and BARNETT 
PHYSIOLOGY OF THE FUNGI 
464 pages, $7.50 


SEND FOR 


COPIES ON 


Forthcoming Events 


August 


8-10. Inst. of Aeronautical Sciences, 
Seattle, Wash. (S. P. Johnston, IAS, 2 E. 
64 St., New York 21.) 

8-153. International Council of Scientific 
Unions, Oslo. (Administrative Secretariat, 
ICSU, 29 Tavistock Sq., London, W.C.1.) 

8-20. International Conf. on the Peace- 
ful Uses of Atomic Energy, Geneva, Switz- 
erland. (W. G. Whitman, Room 3468, 
United Nations, New York.) 

12-17. Canadian Teachers’ Federation, 
Ottawa. (G. G. Croskery, 444 MacLaren 
St., Ottawa, Ont.) 

15-16. Operations Research Soc. of 
America, 7th national, Los Angeles, Calif. 
(R. A. Bailey, Military Operations Re- 
search Div., Lockheed Aircraft Corp., 
Burbank, Calif. ) 

15-18. American Veterinary Medical 
Assoc., Minneapolis, Minn. (J. G. Hard- 
enbergh, 600 S. Michigan Ave., Chicago 
5, Ill.) 

15-19. American Inst. of Electrical En- 
gineers, Pacific general, Butte, Mont. (N. 
S. Hibshem, 33 W. 39 St., New York 18.) 

15-19. American Soc. of Agronomy and 
the Soil Science Soc. of America, joint 
meeting, Davis, Calif. (L. G. Monthey, 
2702 Monroe St., Madison 5, Wis.) 

15-19. Plant Science Seminar, 32nd an- 
nual, Gainesville, Ela. (C. H. Johnson, 
School of Pharmacy, Univ. of Florida, 
Gainesville. ) 

15-20. International Dental Federation, 
43rd annual, Copenhagen, Denmark. (W. 


R. Klausen, | Alhambravey, Copenhagen 
V.) 

17-24. Australian and New Zealand 
Assoc. for the Advancement of Science, 
31st, Melbourne, Australia. (J. R. A. Mc- 
Millan, ANZAAS, Science House, 157 
Gloucester St., Sydney, N.S.W. Australia. ) 

17-9. Canadian Mathematical Cong., 
5th summer seminar, Winnepeg, Mani- 
toba. (Secretariat, CMC, Chemistry Bldg., 
McGill Univ., Montreal. ) 

19-28. International Conf. of Agricul- 
tural Economists, Helsingfors, Finland. 
(J. R. Currie, Dartington Hall, Totnes, 
Devonshire, Eng.) 


19-30. National Assoc. of Biology 
Teachers, Ann Arbor, Mich. (P. V. 
Webster, Bryan City Schools, Bryan, 
Ohio. ) 


22-23. Electronics and Automatic Pro- 
duction Symposium, San Francisco, Calif. 
(W. D. McGuigan, Stanford Research 
Inst., Palo Alto, Calif.) 

22-9. Wool Textile Research Conf., 
Sydney, Australia. (F. G. Nicholls, Com- 
monwealth Scientific and Industrial Re- 
search Organization, 314 Albert St., East 
Melbourne, Australia. ) 

20-31. American Physical Soc., Mexico 
City, Mexico. (K. K. Darrow, Columbia 
Univ., New York 27.) 

29-2. Infrared Spectroscopy Inst., 6th 
annual Nashville, Tenn. (N. Fuson, ISI, 
Fisk Univ., Nashville 8.) 

29-2. International Assoc. for Hydraulic 
Research, 6th plenary, Delft, Netherlands. 
(L. G. Straub, St. Anthony Falls Hy- 
draulic Lab., Minneapolis 14, Minn.) 

29-3. Mathematical Assoc. of America, 


Ann Arbor, Mich. (H. M. Gehman, Univ. 
of Buffalo, Buffalo 14, N.Y.) 

International Astronomical 
Union, Dublin, Ireland. (P. T. Oosterhoff, 
IAU, Leiden Observatory, Leiden, Neth- 
erlands. ) 

29-6. International Horticultural Cong., 
14th, The Hague, Netherlands. (G. de 
Bakker, International Comm. for Horti- 
culture, Bezuidenhoutseweg 30, The 
Hague. ) 

30-31. Soc. for Industrial and Applied 
Mathematics, 2nd general, Ann Arbor, 
Mich. (G. W. Preston, Research Div., 
Philco Corp., Tioga and C Streets, Phila- 
delphia 34, Pa.) 

30-2. American Mathematical Soc., 
60th summer, Ann Arbor, Mich. (AMS, 
80 Waterman St., Providence 6, R.1.) 

30-2. Biological Photographic Assoc., 
25th annual, Milwaukee, Wis. (L. C. 
Massopust, Sr., Marquette Univ. School 
of Medicine, 561 N. 15 St., Milwaukee 
3.) 

31-1. Conf. on Low Temperature 
Physics, Paris, France. (L. Weil, Institut 
Fourier, Place du Doyen Gosse, Grenoble, 
Isére, France. ) 

31-2. American Sociological Soc., 
Washington, D.C. (W. J. Warner, ASS, 
New York Univ., Washington Sa., New 
York 3.) 

31-3. United Chapters of Phi Beta 
Kappa, 24th triennial, Minneapolis, 
Minn. (C. Billman, 1811 Q St., NW, 
Washington 9.) 

31-7. British Assoc. for the Advance- 
ment of Science, annual, Bristol, Eng. 
(BAAS, Burlington House, London, W.1.) 
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BALZERS Interference Filters 


for isolating narrow spectral bands 
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% TRANSMISSION 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 my, Transm.: 45-50% 
Size: 2” x 2”. Other sizes on order. 


For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 
also in reflectometry, light scattering measurements, 
microcolorimetry, refractometry, polarimetry, and in all 


other fields requiring monochromatic light in the visible 
and near-infrared range. 


Write for Bulletin +180 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT bensitometer 


for Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the rapid 
and convenient evaluation of strips and sheets 
of filter paper in partition chromatography and 
paper electrophoresis. 


Write for Bulletin #800 to 


PHOTOVOLT CORP. 


New York 16, N. Y. 


Electronic Photometers 
Muitiplier Photometers 
Interference Filters 


95 Madison Avenue 

Also 

Colorimeters pH meters 

Fluorimeters Reflection Meters 
Glossmeters 


OPTICALLY ACTIVE 
AMINO ACIDS 


D-Aspartic Acid 
L-Aspartic Acid 
D-Serine 
D-Threonine 
L-Threonine 
- D-Tryptophan 
L-Tryptophan 
L-Valine 


Statens 


SPECIAL CHEMICALS DIVISION 
1450 Broadway, New York 18, N. Y. 


ZINCON 


A new reagent for the colorimetric determi- 
nation of Zinc and Copper by 


Drs. Richard M. Rush and John H. Yoe 
Pratt Trace Analysis Laboratory, University of Virginia 


Ref. Analytical Chemistry Vol. 26, pages 1345-1347, 
August 1954 


A new colorimetric method for Zine and Copper 
utilizing the compound 2-Carboxy-2’-hydroxy-5’- 
sulfoformazylbenzene (Zincon). Both elements 
form a blue complex with this reagent. The zinc 
complex is stable over the pH range 8.5-9.5 while 
the copper compound is stable in the pH range 
5.0-9.5. This difference in effect of pH permits the 
determination of zine and copper in the presence of 
each other. Both complexes follow Beer’s law over 
the concentration range 0.1 to 2.4 ppm. of the 
element. 


Prices: 1 gram package $ 2.50 
5 gram package 11.75 


Reprint of original article available. 


Manufactured by: 
LaMOTTE CHEMICAL PRODUCTS CO. 
Dept. H, Towson, Baltimore 4, Md. 
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ADVANCES IN EXPERIMENTAL CARIES RESEARCH 


Edited by: Reidar F. Sognnaes, Harvard School of Dental Medicine 
6 x 9 inches, 246 pages, 49 illustrations, index, clothbound, 1955 


Price $6.75. AAAS Members’ prepaid order price $5.75. 


A Symposium Volume of the American Association for the Advancement of Science 


This is the first monograph devoted specifically to the information gained from research on the 
; experimental production and prevention of tooth decay in laboratory animals. Twenty distinguished 
investigators, representing not only dentistry but also the basic sciences of anatomy, pathology, zool- 
ogy, biochemistry, nutrition and bacteriology, report and review pertinent experimental work. The book 
, has been unusually well organized to represent a coherent sequence rather than a series of isolated 
i: papers, and the whole is summarized skillfully by the Editor in a final chapter, followed by a very 
detailed subject and author index. 


The importance and universality of the caries problem hardly need emphasis. Since clinical trials 
on humans are time consuming, costly and complicated, this animal work offers a most promising 
approach. Research reported here is encouraging in two respects. More precise knowledge has been 
BS gained regarding the long-suspected relationship between the oral environment and the production and 
- prevention of tooth decay, and new light has been shed on various systemic factors contributing to 
- the development of caries-resistant teeth. The volume will suggest many further lines of research 
; toward an ultimate solution of the problem. 


CONTENTS 
Production and Evaluation of Experimental Animal Endocrine Factors in Experimental Animal Caries 
Caries: A Review Wituram G. SHarer and Josepn C. Munter, Indiana 
Ertinc JoHANsen, University of Rochester, and Paut H. University 
Keyes, National Institute of Dental Research 
Location of Experimental Caries on Different Tooth Experimental Hameter Caries 
Surfaces in the Norway Rat B. Finn, Ciarence E. Kiapper, and Josern F. 
Rosert M. Srepuan and M. Racuet Harnis, National Insti- orker, University of Alabama 


tute of Dental Resserch Oral Environmental Factors in Experimental Rat 


Genetic Factors in Experimental Rat Caries Caries 
H. R. Hunt, C. A. Hoprert, and S. Rosen, Michigan State Frank J. Ortanp, University of Chicago and the Zoller 
College Clinic 


Developmental Factors in Experimental Animal Caries 


James H. SHaw and Remar F. Socnnags, Harvard School 
of Dental Medicine 


Influence of Antibiotics on Experimental Rat Caries 
Rosert J. Firzceratp, National Institute of Dental Research 


Dietary Factors in Experimental Rat Caries Effect of Various Agents on Experimental Caries: 


A Résumé 
F. J. McCure, National Institute of Dental Research Joun W. Hau, Usiverdty of Rechener 
Salivary Factors in Experimental Animal Caries 


ABRAHAM ScHwartz and Davin Wetspercer, Harvard School General Summary 
. of Dental Medicine Remar F, Socnnaes, Harvard School of Dental Medicine 


- Mail your order now 


To: AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
: 1025 CONNECTICUT AVENUE, N.W. 
. WASHINGTON 6, D. C. 


Regul 
Please accept my order for: 
(C0 Copies of Fluoridation as a Public Health Measure $4.50 $4.00 
(— Copies of Advances in Experimental Caries Research ; 6.75 5.75 
My check or money order in the amount of $ re is enclosed. ‘ 
- English Agents: Bailey Bros. & Swinfen, Ltd., 46, St. Giles High Street, London, W. C. 2 
= 
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ON MICROCARDS cuemic 
* 

4 The response to the Microcard edition has 

encouraged us to make volumes 119 and Ethyl Nitrate 

120 of SCIENCE available in this form. © 

* ighty-three 3” x 5” cards contain all 3,192 e Estriol © Fabiatrin 


@ Estrone Sulfate 


1.2-Ethonedisulfoni © Ferrous Arsenate 
@12- nedisulfonic 
id @ Ferrous Thiocyanate 


@ Ethyl Borate ‘ 
@ Ethyleneglycol Dinitrate © Fluoboric Acid 
@ N-Ethylethylenediamine p-Flucrooniline 
@ N-Ethylethyleneimine © p-Fluorophenol 
@ Ethyl Isothiocyanote © Fluorotyrosine 
@ Ethyl Lithium @ Forbisen 
(1 Molar Solution) © p-Formylbenzoic Acid 


pages of SCIENCE for the year 1954. 


The space saving is considerable. 25 sets of 
Microcards take up approximately the 
same space as a single bound volume of 
SCIENCE covering the same period. The 
bother and expense of binding is com- 
pletely eliminated. In spite of a 19% 
increase in volume, the price remains 


wv 


N-Ethylmaleimide © Fucosterol 
unchanged: @ Ethylmercuric Chloride «-Furylalanine 
x @ Ethylmercuric lodide @ Gadolinium Oxide 

' Microcard edition of SCIENCE, 1953 $15.00 bs 

q Ask for 

“of SCIENCE, 1954$15.00 * cumphete 


Washington 5, D. C. 17 West 60th St. New York 23,N.Y. 
Plazo 7-817) 


1515 Mass. Ave., N.W. | Ine. 
* 


| LETT 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 

OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO: 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 
foremost scientists in the leadin 
educational institutions, industria 
laboratories, and research foundations 
in the U S. and 76 foreign countries 
—at a very low cost. 


CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 y 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


—— on display ads, copy must 
“teach $ CIENCE 4 weeks before date 
of issue (Friday of every week). 


POSITIONS WANTED |) 


Biochemist, Ph.D. Desire position on college 
faculty or research staff of agricultural experi- 
ment station. Eleven years experience in former 
and three in latter field. Now director of quality 
control in food industry. Publications include 
research, college text, and laboratory manual. 
Box 197, SCIENCE. 


Biochemist, Ph.D., 1954, Age 30. Teaching as- 
sistantships, predoctorate fellowships. Cholesterol 
esterase-kinetics and inhibition. Currently Ppost- 
doctorate fellow investigating cardiac myosin. 


Desires — or academic position. Box 192, 
SCIENCE. 


Biologist. Ph.D. Experienced teacher. Anatomy, 
Zoology, General Botany, etc. Box 
199, SCIENC xX 


Clinical Biochemist, Ph.D. Experienced, hospital 
and teaching, of technicians. Fast. 
Box 198, SCIEN < 


Mathematician, Ph.D. Experience: applied 
mathematics research in physical sciences, sta- 
tistics, biology, graduate and undergraduate 
teaching. Publications. Box 185, SCIENCE. 


Physician, Ph.D. (Physiology, Phesmecsiony) ; 
six years’ teaching; eight years, director, depart- 
ment of pharmacology, one of leading ‘pharma- 
ceutical companies. Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Plant Pathologist-Microbiologist. Ph.D., experi- 
enced teaching, major university; five years 
agricultural research, academic and commer- 
cial, desires position in research, teaching or 
industry. Box Bex 163, SCIENCE 7/8, 15 15 


The MARKET PLACE— 


EQUIPMENT 


BOOKS + SERVICES + SUPPLIES - 


| 
| 
| 


||| POSITIONS WANTED 


POSITIONS OPEN 


Immunologist, Ph. D. Excellent background and 
experience in diagnostic and research fields de- 
sires position. Box 193, SCIENCE. x 


POSTTIONS OPEN 


Anatomy Department, Dalhousie University, 
Nova Scotia, Canada. Applications are invited 
for an assistant and associate professor in the 
Department of Anatomy. Experience in teaching 
of Gross Anatomy is essential and a working 
knowledge of Histology and Embryology de- 
sirable. Candidates with an honors degree in 
medical science or biology will receive special 
consideration, although a medical degree is _re- 
garded as an important asset. Minimum salary 
for science graduates for position of assistant 
professor, $4800; for associate professor, $5700. 

Salaries above these minima will depend on ex- 
perience and medical qualifications. Applica econ 
to be made to Professor R, L. de C. H. Saun- 
ders, at the above address. 


Applied Mathematicians, Ph.D. or comparable 
experience ; two year contract, Government spon- 
sored project, location southwest, salary open. 
Send complete information on education, experi- 
ence, availability and salary desired. Box 194, 
SCIENCE. 
(a) Assistant director of clinical research; physi- 
cian, 35-45, well qualified in one of the biological 
sciences ; duties principally administration ; $25,- 

000, (b) Pharmacologist, Ph.D. with extensive 
experience in industrial pharmacology, to head 
department, one of leading pharmaceutical com- 
panies; Midwest. (c) Physician qualified in 
parasitology; research position in tropical dis- 
eases; Africa. (d) Physiologist qualified teach 
in medical physiology laboratory; large univer- 
sity; instructor or assistant professor. (e) Medi- 
cal writer; bachelor’s in biology, 2—3 years’ ex- 
perience required; $550-$650; New York City. 
(f) Ph.D.; biology department, midwestern uni- 
versity ; duties consist of teaching survey course 
without laboratory. S7-2 Medical Bureau (Bur- 
neice Larson, Director) Palmolive Buildin 

Chicago, 


(a) Bacteriologist; M.S. or good experience; 
duties include isolation and identification of 
pathogens; 400-bed hospital; university city; 
Midwest. (b) Research echnician, Biochemis- 
try department, pharmaceutical house; B.S. 
chemistry or related sciences; East. (c) Syn- 
thetic Organic Chemist; Ph.D. responsible for 
operation, organic chemistry research section, 
initiate new basic research; to $7000. (d) Bac- 
teriologist; female; new 100-bed children’s hos- 
»ital; resort city; Southwest. (e) Biochemist; 
h.D. to do research and act as control super- 
visor, private laboratory doing food and pharma- 
ceutical research and testing; consider organic 
chemist or microbiologist with biochemistry 
background; $7000 up; Midwest. Woodward 
edical Personnel Bureau, 185 N. Wabash, 
Chicago. xX 
Chemist. To teach undergraduate courses in 
physical and general chemistry, Liberal Arts 


Biologist, master’s degree or equivalent to teach 
bacteriology and botany; or bacteriology and 
animal histology. Rank o' instructor. Salary de- 
— on qualifications and experience. Small 
beral arts college in upstate New York. Box 
195, SCIENCE. /15 


7/15 


Educational Representative to contact teachers 
in Medical, Nursing and Allied schools and col- 
leges in Illinois, Indiana, Kentucky, and part 
of Missouri for a well-known Medical Publisher. 
College graduate, science background preferred. 
Salary $100 a week with all expenses paid and 
company car furnished, Reply with complete 
résumé, Recent picture may be included. Person- 
nel Dept. Box 416, Philadelphia, Pa. 7/15 


Entomologist experienced in tropical agricultural 
conditions, quarantine problems, biological con- 
trol, land snails, etc. Immediate appointment, 
two-year contract, total salary $6240, 26 days 
annual leave, transportation furnished, nominal 
rent for furnished government house. Interested 
parties write Director of Personnel, Government 
of Guam, Agana, Guam. D, 


Graduate Assistant in Biochemistry. Opportun- 
ity for part-time medical course work. Edwin H. 
Shaw, Jr., University of South Dakota, Ver- 
million, S.D. xX 


Nutritional Biochemist, Ph.D. Medical School 
teaching and research. Give curriculum vitae 
and bibliography, Edwin H. Shaw, Jr., Univer- 
sity of South Dakota, Vermillion, S.D. x 


Pharmacologist to take charge of Pharmacology 
Department of ethical pharmaceutical house 
within 20 miles of New York City. This is an 
important position calling for considerable ex- 
perience, scientific mind, and adminis- 
trative ability, Salary commensurate with quali- 
fications. Applicants are requested to include 
full résumé and bibliography. Replies will be 
treated in strictest confidence. Box 190, SCI- 
ENCE. 7/8, 1S 


Ph.D.-—Organic Chemist desired by eastern 
pharmaceutical manufacturer to serve on re- 
search project teams for critical evaluation of 
chemical data. Liberal benefits. Send complete 
curriculum vitae. Box 196, SCIENCE, 7/15 


Physiologist. Ph.D. in physiology with interest 
in neurophysiology to serve as member of re- 
search project team in evaluation of scientific 
data for research and development division of 
pharmaceutical firm. Philadelphia location. Send 
complete record of education and Ss 
Box 189, SCIENCE. 7/15, 22 


Synthetic organic chemist to take diage of 
Chemistry Department of ethical pharmaceuti- 
cal house located in New York State within 
vicinity of New York City. Applicants should 
have had good scientific and administrative ex- 
perience. Replies should include full résumé 
and bibliography. Applications will be treated 


opportunity if desired. in strictest confidence. Box 191, AS 
BOOKS AND MAGAZINES 


DISPLAY: Rates listed below—no charge 


Single insertion 
7 times in 1 year 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

for Box Number. 

Monthly invoices will be sent on a charge account basis 

—provided that satisfactory credit is established. 

$19.50 per inch 


12.50 per inch 
For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are Nuek “in to oar! 
at high market prices. Write Dept. A3S, i's CAN 


19, 


tablished 1889 


BACK NUMBER PERIODICALS — Bough: and Sold 


@ Tell us what you want?—What have you to offer? 
Abrahams Ma: 


DEPT. P, 56 E. 13th ST. 
NEW YORK 3, N. Y. 


zine Service 


BOOKS AND Macazines 


WANTED TO PURCHASE ... } 


SCIENTIFIC 


and BOOKS 


Sets and runs, — 
and domestic. Entire your 
libraries and smaller 

collections wanted 
WALTER Jj. JOHNSON e@ 125 East 23rd St., New York 10, N. Y 
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. BOOK MANUSCRIPTS INVITED 


Write for Booklet sc telling we can publish 
book. welcome. 


VANTAGE PRESS, Inc. e 120 W. 33 ‘2. New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 
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The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 


RESEARCH SERVICE-- 


Fungicide Testing and Evaluation 
Soil Burial — Agar Tests 
Chemical Analysis — Leaching 


Applied Science Laboratories, Inc. 


LaWall & Harrisson 


140 N. Barnard St., State College, Pa. Phone AD 8-6282 
Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


SINCE 1870 
Food « Drug PROBLEMS “+ 


PHARMACOLOGICAL - BACTERIOLOGICAL - CHEMICAL 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


VITAMINS, MINERALS, 
Foops 


guaranteed to meet A.C.S. specs. Minimum 
10 pounds — slight loss’ in processing es 
Identify shipment. 
EBERBACH & SON ANN ARBOR, MICH 


i 


FLANDERS RESEARCH FARMS @ 


Breeders of 
WHITE ,,,  DBA/2 
SWISS MICE 


Box 22A, Flanders, New Jersey 
Phone justice 4-7580 


wii PROFESSIONAL SERVICES ||| 


WISCONSIN 


LABORATORY SERVICES 


FOUNDATION) § Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 

Amino acid assays and biological protein evaluo- 
tions © Vitamin end antibiotic assays © Chick feed- 

ing tests © Pharmacoleay including warm-blooded 
toxicity studies © Phenol coefficient determinations 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059-¥ MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT ji 


CONSISTENT RATS & MICE 


All animals antibiotic free 


BUDD MT. RODENT FARM 
CHESTER, N. J. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 


POLARIMETER TUBES & ACCESSORIES 


for 
CENERAL, SEMI-MICRO G&G MICRO POLARIMETRY 
HIGH TEMPERATURE, CONTINUOUS FLOW 
& INVERSION TESTS 


Write for List PT-14 


O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 


@ RARE 
TAINS COMMON 
Price list on Request 
461 Bloor St., W. 
Toronto, Canada 


STARKMAN Biological Laboratory © 


Phone CEdar 3-5318 


SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 
SPRAGUE-DAWLEY, INC. - P. O. BOX 2071 


Madison, Wisconsin 
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MERCURY Sirius only | 

Ship us your mercury. We return it im- 

in heavy, clear glass bottles 50 

SUPPLIES AND EQUIPMENT 

| 

| 
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the MARKET PLACE 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


Wh 


: HOLTZMAN RAT COMPANY 


. We offer immediate delivery of superior albino rats, both sexes, in close age and 
weight groups. 


. Our rats conform to Pharmacopoeic standards in regard to Vit. A& D work and 
have 98% “takes” of tumor implants. 


Rt. 4, Box 205 Madison 4, Wisc. Phone: Alpine 6-5573 


DRIED SNAKE VENOMS 
Rr M 0 highest quality venoms from wild snakes milked only once 
technicon 


ROSS ALLEN REPTILE INST., silver springs, florida 


_ the choice coverglass adhesive with GERMAN CAMERAS and special equipment for micro- and technical ecemete 
or for the hobbyist. Import your own. Save retailers, importers profits. (About 
higher refractive index : hardens quickly 35%). Pay postman duty. Examples: — 
_ Sample? . 77 OF course, just write EXAKTA. The only completely versatile 35mm. camera. With: — 
Automatic diaph. Zeiss Tessar F2.8 $159. (duty $22.) 
ree ous Automatic diaph. Iseo Westanar F2.8 $139. (duty $19.) 
Automatic diaph. Schneider Xenon $195. (duty $26.) 
w Automatic diaph. Zeiss Biotar F2.0 $199. (duty $26.) 


Similar prices all other famous makes. All new. Latest 1955 production in 
original factory packing. Parcelpost and insurance included. No other charges. 
im Pre-payment through bank and inspection on arrival gvarantees you complete 
a satisfaction before we are paid. Experienced, (and objective) advisory service, 

3 ALBINO RA | S “From the hand of (please specify interests and requirements), and pricelists by return airmail. 
: All transactions on money-back basis. WORLDPOST. TANGIER, MOROCCO. 


the veterinarian 


HYPOPHYSECTOMIZED RATS to research” —_ 
; *Descendants of the Sprague-Dawley 
<7 and Wistar Strains | 
THE RICKETT 
HENRY L. FOSTER, D.V.M. ] ICKE SIAL | 


President and Director 
= THE CHARLES RIVER BREEDING LABS. DISEASES OF MAN 


Wilmington, Mass. 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
“ man. Among the contributors appear the names of 

1 many of the foremost American authorities in this 
THE GME TRANSFERATOR MAKES important and relatively new field of medicine. 


ONE SPECTROPHOTOMETER @ The first group of papers includes discussions of 
DO THE WORK OF FOUR! the taxonomy, biology, isolation, and identification 

write for details of vectors, and reservoirs of infection of the Rick- 
ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 


end for Brochure | group of papers treats of insecticides, methods of 
MICROPIPETTES their application, and mite control. 
Most complete selection To: AAAS Publications 


RESEARCH SPECIALTIES CO 1515 Mass. Ave., N.W., Washington 5, D. C. 


1148 Walnut Street, Berkeley 7, California 


Please accept my order for one of The 
Rickettsial Diseases of Man (7¥%x1 cloth cloth- 
bound). My check in correct payment is enclosed 
($5.25 to AAAS. members, $6.25 to those who 


Our mass production methods insure ] 
greatest uniformity and consistency 
DAN ROLFSMEYER CO. Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 
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INTERNATIONAL EQUIPMENT COMPANY 


1284 Soldiers Field Road, Boston 35, Mass. 
International Centrifuges for Rapid Separation — Clarification — Filtration 


Centrifugal Baskets 


Basket heads furnish an ideal solution to the problem of separating medium- 
sized batches of suspensions and emulsions which are difficult to handle. 
Separations are accelerated by the application of from 870 to 1900 times the 
force obtained in a gravity filtration or sedimentation. Material flow when 
using a perforated basket lined with filter paper to separate a slurry is shown 
in Figure 1. The use of a solid basket to clarify a liquor of a heavier solid or 
liquid contaminant is illustrated in Figure 2. 


FOR BENCH SCALE LABORATORY APPLICATIONS 
Chemical Model 5-Inch Baskets 
Models for Hazardous or Non-hazardous Locations 


Interchangeable solid or perforated baskets available in porcelain, bronze, 
monel, stainless steel and rubber-covered steel. The centrifuge can be oper- 
ated continuously until the 300 ml. cake capacity of basket is reached. 

A total of 13 other heads for centrifuging material held in tubes (0.5 to 


50 ml.) are also usable on the Chemical Model. Chemical Model 
FOR LABORATORY OR PILOT PLANT APPLICATIONS 
Model U Centrifuge 5, 8 and 11 Inch Baskets : 


For Non-hazardous Locations 


Interchangeable solid or perforated baskets available in bronze or stainless 
steel (other materials to order). The centrifuge can be operated continuously 
until the cake capacity of the basket is reached. Operating capacities and 
characteristics of the various sized baskets are as follows: 


Basket Dia. Cake Cap. Max. R.P.M. Max. Force 


5 inch 300 ml. 4000 1130 x G. 
8 inch 1500 ml. 3500 1390 x G. 
11 inch 3000 ml. 3500 1900 x G. 
A total of 39 other heads for centrifuging material held in tubes or bottles 
(10 to 600 ml. capacity) are also usable on the Model U Centrifuge. Model U Cabinet type Centrifuge 
Model BE50 Centrifuge 5, 8 and 11 Inch Baskets 


For Class I, Group D Locations 


Interchangeable solid or perforated baskets available in bronze or stainless 
steel (other materials to order). The centrifuge can be operated continuously 
until the cake capacity of the basket is reached. Operating capacities and 
characteristics of the various sized baskets are as follows: 


Basket Dia. Cake Cap. Max. R.P.M. Force 

5 inch 300 ml. 3500 870 x G. 

8 inch 1500 ml. 3500 1390 x G. 

11 inch 3000 ml. 3500 1900 x G. 
A total of 32 other heads for centrifuging material held in tubes or bottles 

(10 to 600 ml. capacity) are also usable on the Model BESO. Model = xplosion-proot 
ntrifuge 

Size 3, Model FS 14-Inch Baskets 


Models for Hazardous or Non-hazardous Locations 


Interchangeable solid or perforated baskets are of 1250 x G is available to effect the desired separa- 
available in bronze (other materials to order). The tion. Three other heads for centrifuging material 
centrifuge can be operated continuously until the held in tubes or bottles (10 to 1300 ml. capacity) are 
11.5 liter cake capacity of the basket is reached. At also usable on the Size 3, Model FS Centrifuge. Send 
the maximum basket speed of 2500 r.p.m. a force for descriptive Bulletin L. 
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New AO Hand 
Dissolved Solids Instantly ! 


Here’s real news for food processors and 
growers! With AO’s new Hand Refrac- 
tometer accurate readings of the per- 
centage of dissolved solids, particularly 
sucrose, are made on the spot... 
instantly ! 


Gone is the need for any reference to a 
thermometer or to temperature correc- 
tion tables. The secret? AO’s design 
engineers have simplified the tempera- 
ture correction procedure by means of 


Correctly positioned 
light source assures 
distinct contrast on 
engraved sugar scale. 
The focusing eyepiece 
shows scéle range of 
0-30 percent sucrose. 


an exclusive, internal compensating 
device. Now operation is simple. Only a 
few drops of a sample need to be placed 
on the surface of the measuring prism. 
Using either transmitted or reflected 
light, the refractometer provides imme- 
diate readings from an internal gradu- 
ated scale (range: 0-30 percent sucrose) 
which is visible through the focusing 


eyepiece. Accuracy is assured to 0.1 
percent. 


A built-in light source assures ideally 
positioned illumination under all con- 
ditions. Made of anodized aluminum, 
the new refractometer is light weight, 
easy to clean. An ever-ready top grain 
leather carrying case permits use of 


Light wherever you go! Opening on underside 
of carrying case shows thumb button 
for built-in light source 


instrument without removal from case. 


If you test raw products for ripeness; if 
you process fresh juices, syrups, toma- 
toes, etc., write Dept. S-1, American 
Optical Company, Buffalo 15, New York, 
for complete information on the new 
Refractometer. Ask for CATALOG L20, 


American ()ptical 


INSTRUMENT DIVISION, BUFFALO 15, N. Y. 
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